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T h�_>`�kzÑ^kzh���`F;^nps |~}¯¢ d>_�h · dIm5tvh } szfv`©�pnps�s)hXk�hXsut¤��n�mSmSdI_>hLi)h{w)b)n�tSnps)m�hXk�w)_>dImSmS`�sut�_ ¢�} s)d�Î
qph^fSm^�±d>_�h · dIm5tvhl` } m5mSd } s\��nps)i¨g^npmSk�np_Inp�pd |~} hUi)hls)h } tSfSdIs)npm |~} d�hXmrt } s)hlfShX_Id |~} h�i)hXm¬w)fShCÎ
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_>h!U�d>�$U�`�s)���Z`�_>n�fSm |~} hU_ ¢é} s)d�qphXf5mª`�qN`�d�t } s)hjtvh^kzw�eXfS`Nt } fShUi)h�»p�V9.W½hYX���Z gXhxtStvhUtvh^kzw�exÎ
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`©qph^gy_Ih�fShXmrtvh7i)hª_ ¢é} s)d�qphXf5mX�

 ZhXmLs)h } tvfSdIs)npm�f5hX_>d |~} hXm�npsutL�u`NfSi)e } s½mSw�hXgxtvf5hªgX`�fv`Ng^tve^fSdIm5tvd |~} h�i)h7gXhxtStvh7e^w:n |~} h���w } d>mrÎ
|~}¯¢ d>_>m¡s ¢ npsut°w)_ } m¡dIs~tShXfS`��pdui)h^w } d>m®gXhxt�dIs)m5tv`�sut©��kz`�d>m¡`©q�hXg } s)h�tShXk�w:e^fv`Nt } fSh�k�nG��hXs)s�h�o�h©` } Î
gXn } wcw)_ } m¤��`�d>o�_>h�i } h�À�_ ¢ hj4:h^t T npw)w)_IhXf�_InpfSm�i)h�_ ¢ h · w)`�s)mSdInpsci)h�_ ¢�} s)dIq�hXfSm�¥�_a`ªtvhXk�w�eXfv`�t } f5h
qN`�fSdIh�hXs »gk�l nnmol hXm5t } s��`Ng^tvh } f�i ¢ eXgDb)h^_>_Ih�x�ZÐ�s¶w�h } t�gXnps)s)`�p>tSfSh�g^h^tStShjtvhXk�w�eXfv`�t } f5hjÀ
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nnm|� Ó ��� ���F�F�������t�\�g��� hXmrt�_a`ctvh^kzw�eXfv`�t } f5hzi } fv`©�pnps�s)hXk�hXsut���npm5mSdI_>hUi)hXmyw)b)n�tSnps)m¾¥�_>h
��`�gxtvh } f1��k+»p»�i)h�g^h^t5tvh���npfSk } _>h¾q+d>h^s~tzi } fSeXgDb)` } 4:hXk�hXsutlm } o)d{w�`�fU_>h^mUw)b)n�tSnps)m�_>npf5mji)h
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� h^t5tvh�tvh^kzw�eXfv`�t } f5hªg^npfSf5hXm5w:nps�iÍÀUi)hXmLs)h } tvf5d>s)n�m{i ¢ e^s)hXf5�pd>h0ª ��« �n���¬®��� f�¯ hYX¬�Z	_ ¢ e |~} d>_Id>o)f5h��©_>`{i)h^s)mSd�tve�i)h¤s�h } tSfSd>s�npm°h^m5t°i)nps)s�eXh¤w)`�f ] �L° �²± � �¯ ]\³ ° �²±^�Gnnmª_>h���`�gxtvh } f9Hk��½hXmrt } s���`�g^tSh } fªm5tv`NtvdIm5tSd |~} hU_>dIeUÀ�_a`�s�`Nt } fSh�i)d54�e^fShXsutShzi)h^m¬w)b�n�tvnps�m¾¥�o:npm5nps)mv7hxt¬i)h^m
s)h } tvf5d>s)npm£¥���hXf5kzdInps)mvx� � n } f¾tShXs)dIf¾gXn�kzw�tShi)h£_>`\i)d´4:eXf5hXs)g^h£i)hÍtShXk�w)eXfS`Nt } f5h£hXsutvf5h£_>h^m
w)b)nNtvnps)mchxt�_>h^m¾s)h } tvfSdIs)npm^��nps i)npd�tcgXn�fSfSdI�phXfzgXhxtStvh£��npf5k } _IhÍi ¢é} s ��`�g^tSh } f&�Hk'»p»1¥�gX`�f¾_>`
i)h^s)mSd�tve7hXmrtPw�fSnpw�npf5tSd>nps�s)hX_I_>h�À!6 � C��gXh |~} dZi)nps)s�hz¸µ �H°¶�·� ± � ��F� µr³ °x� Ó ± � �F����¸º¹ f � ¥?9'�Äºp
� n } f�tvf5npd>m{��`�kzdI_>_IhXm{i)hjs)h } tvfSdIs)npm^��nps£npo'tvd>h^sut�i)nps)g } s)hji)hXs�mSdItSe « � � � h ¸º¹ f � ��WÍ`�_I�pfSegXhxtStShUtSfS¿^m7��n�f5tvhji�hXs)m5dItvej»��¯_ ¢ eXs�hXfS��d>hji)hUgXh^m7s)h } tSfSdIs)npm7fSh^_>d |~} h^m�hXmrtyo�h©` } gXn } w�tSfSnpw£��`�dIo)_>h
w�n } f |~}¯¢ nps�w } d>m5mShª_>hXm�i�e^tvh^g^tShXf{w:n } f�_>h�k�npkzh^sut©�

� `�f¤gXnpsutvf5h��+gXhxtStvhP��npf5tSh�i)h^s)mSd�tve�w�h } tL`©qpnpdIf } s�h�d>k�w:n�f5tD`Ns)gXhLgXn�mSk�np_>np��d |~} hLmSd:_>hXm�s)h } Î
tvf5d>s)n�m�npsut } s)hckz`�mSm5h��±h^s.`Nw)w:n�f5tD`Ns~t } s)hcgXn�s~tSfSdIo } tvdInps À_a`i�hXs)m5dItveci�hckl`NtSd>¿^fSh¾s)n�d>fSh
i�`�s�mj_ ¢é} s)dIq�hXf5mX�½¼'d¤_a`mSn�kzk�h¾i)h^mjkl`�m5mSh^m�i�hXmjs)h } tvf5d>s)npmjh^m5t�i)hc_ ¢ npf5i)fShli)h£»g¾ÍhYX���gXhX_>`
w�hXfSk�h^t5tvfS`�dIt{i ¢ h · w)_Id |~} hXf�_a`zi�hXs)m5dItveyi)h�kz`NtvdI¿Xf5hªs�npso�`�fr�pnps�d |~} h¿ÁÀ\Â « ���V�H� ¥�w:n } f } s)h
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dI_¯i)eXw�hXs�i½tSfS¿XmLw�h } i)hXm{k�n'i)¿^_>h^m�mSnp_>`�d>f5hXm^�Û:êçâ�ôGàrß*�"åéãBù$ô�à$ßGàrèGã"äBå�ßGö��7��ö^êçâxå�äBà�àt��ã¡àrß�s©å�äBöxß7Ü¢Ý¢Ý�óÏöxå©�¯õGêçè*�¯ó�âxåVuGêçàxð

Ý q~àQ�NÞ�è�ß&�"öxßXã¡ô�ö^ßGßGùt�¯à5ß�àâáÇã�äæåæçHè°õ�öxèGäZêçàt�¯ä�âCåçàt�¯àrã¡àrßÊàâáÇã�äéåâç�è·äæê�ëæìíçHè±õNö^èGäZê�àQ�Zæ¹ö^ß^ãBå�ß©è*�5ð



ü�î y¯ûQïoð`ñ�ÿ � }pþÔ� ~���ò ÿ � þÔ
?
�þÔ�

0.1 1.0 10.0ó
Energie (MeV)

10
1

10
2

10
3

10
4

10
5

10
6

10
7

10
8

10
9

10
10

10
11

10
12

F
lu

x 
(/

cm
2 /s

 o
r 

/c
mô 2 /s

/M
eV

)

  Spectre des Neutrinos Solaires
Modele de Bahcall-Pinsonneault
õ

pp

13
N

15
O

17
F

7
Be

7
Be

pep

8
B

hep

ö`÷�ø\ù�ú�ù�ûgü\ýOþ�ÿ������ºÿ��·ÿ	��
·ÿ	�������
������������ þ������zÿ������zÿ	��� �"!#�Hþ���$���%&�('��)�(���+*,%����-�/.10���
����2
43

·ÿ��(���5�7698�:�:�;=<�>

Ù@?BA�CED=A�F�GIH9JBD=KLCNM U A�OPKLH9QRA�D�GEF=D2A�H9S�J�AUTWVUGIH9K�JBGIA À0Öp¼�»L³ A X A-GNX�K�D=CYG9JBGIF2A�D�GW?BA�Z=A�F · J ¿ QRAË F · ?�A\[=?BF=C�J�QR[�K�HYG]S	D(GWZ=A^D=A�F�GIH9JBD=KLC�C9K�?�S�JBH9A�C ¥ « »�_�` Z=F Ë F · ÚnÚ��aÙ@A-D § D b�?�A�CcD=A-F2GIHYJ�D=KLC�d U OPKLHYQeA-D(G�F=DfCY[�A-X-G9H9AgX-KLD�GIJ�D(F Àfh-i S�F2G9A�V-D=A�HYjLJ�A h b�?�S § DkZ=F
CY[�A-X-GIHYAlC9AmC9J5GIF4S	D(Gon�A�HYC »�¾:W A X A-Gp?BA Ë F · V-G]S	D(GpA-D�n�JBH9KLD � KLHYZ=H9A-CpZ=AmjLHIS	D=Z=A�F2H
A-DqZ=A�CYC9KLF2CoZ=F Ë F · Z=A ÚnÚra µ ?�CsX�KLD2CYGIJ5GIF=A-D�Ggt(F4S�D=ZuQ Ñ QRARF=D=A7CYKLF=HYX�AvJBQe[KLHYGIS�D�GIA
[KLF=Hw?BA�CxA · [2V�H9JBA�D=X-A�C�D=A-F2GIHYJ�D=KLCxCYKL?�S	J�H9A-CwS � S	D(GcF=DlCYA�F=JB?�Z=A\Z=VUGIA-X-GIJBKLDlV�?BA-n�V ¥ X-A\t�F2J
[A�HYQeAUG�Z=A^Z=J�QRJ�D(F=A-Hw?�A\y=HYF=JBG�Z2A^OPK�D=ZlHIS�Z=JBK�S�XUGIJBO UaÙ@JB?zA · JBCYG9AmS�F=CYC9JWZ ¢ S�F�GIH9A-CoX�KLQR[KLCIS�D�G9A�CgZ4S	D=CgX�A7C9[A�X-G9H9A	b{Q7S	J�Cs?�A�F2H9CgX-KLD�GIH9JBy=F2G9J�KLD=C
CYKLD�GzyA|S	F=X�KLF2[e[=?BF=C{O}S�JBy=?�A-C{[4S�H~H9S�[=[KLHYGES	F · S�F2G9H9A-CNCYKLF=HYX�A�CEZ4S	D=CE?�S&Q Ñ QRAxj�S�QRQeA
Z ¢ V�D2A�H9j�J�A a=� KLF=Hx?BA&QRKLQeA-D�G|b2X-A�C�C9K�F=H9X-A�C�C9KLD�G�Z=K�D=X\QeK�J�D=CwF�GIJ�?BJ�CYV�A�CzZ4S�D=C�? ¢ S�D=S�? � C9A
Z=F�[=HYKLy=? ¿ QeA�Z=A�CcD=A�F�GIH9JBD=KLCxCYKL?�S�JBH9A-C a

  A�CED=A�F�GIH9JBD=KLC~CYKLD�GEX�H9V-V�CNZ4S�D=C~?BA�C~VUGIKLJB?�A�C�[4S�H{Z=A-CEH9V|S	X-GIJBKLD=C~D(F=X-?�V|S	J�H9A-C ¥ XUO a S�D=D=A · A U�
t(F=JD=A&[=HYK�Z=F2J�C9A-D�GWt(F=A&Z2A�C h)� a+  A ¼ K�?�A�JB?,A�CYGWZ=KLD=X�F=D=A�C9KLF=HYX�A&[2F=H9A�Z=A�D=A-F2GIHYJ�D=K�CWZ=F7G � [A
V�?BA�XUGIH9K�D=J�t(F=A a
ñ å�ê+àâß�å���ã"à�âxè*����åpèGßGà�ôGàrè�ß�å��rá�à$äBâxå�à±ô�à$ßGà5è�ã"äBåçßGöp�r�Y�:àE�ÁÜ-�¢Üz�xàxw£ëXèGå~àt��ã¡ßGö]�©ùrà±ôGâxß*�¯ê�àf�"õ�à5æ�ãBä"à �-�+ð



ú�ûzy¯û�ý �|{	� ñ � ÿ	} ò�� ñ ~�� þ ~ þ+ÿ ò����Q~ ñr� y4�
Å��5SL�ÄÅ É��|�~�I�9�:É����

� KLH9CYt�F���F=D2A�V-G9KLJ�?BAwA�C�GEGIH ¿ CzQeS�CYC9JBn�A�b�?�S\G9A�QR[=V�H9S	GIF2H9AxZ=AcC9KLDRX��^F=HEZ=AUn�J�A�D�GNGIH ¿ CEV�?BA-n�V�A	b
A-Gg?�S/[2H9A�CYC9JBKLD�Z=AvZ=V-jLV�D=V-H9A-C9X�A-D=X�A�V�?BA�XUGIH9K�D=J�t(F=AeD ��A-CYGp[=?BF=CgCYF [ CIS�D�GIAm[KLF=H�C���KL[=[KLC9A-H À
?�SpjLH9S�n�J5G]S	G9J�KLD a=� KLF=HcX�K�D(G9J�D(F=A-H À H9A�CY[�A-X-G9A�H&?BAs[2H9J�D2X�J�[A^Z=A � S�F=?BJ�Q7S�?BjLH9V\?+��A 4 K�D=Z=H9A-QeA-D�G
jLH9S�n�J5G]S	G9J�KLD=D2A�?�b4?BA�C�V�?�A-X-G9H9KLD=C�C9KLD�G\X�S�[2G9F=H9V-C&[4S�H�?�A�C�[=H9K	GIKLD=C-b�[KLF=HcOPKLH9QRA�HcZ=A-C&D=A�F�GIH9K�D=C
A-GcZ=A-C�D=A�F2G9H9JBD=KLC ¸ Ú c�� f ^·_ µ�c�h�� � 9�at9� 
¡ A-GYGIAc[ i S�CYA�Z=A h D=A�F�GIH9K�D=J�C9S	GIJBKLD h [=HYK�Z=F2JBG~A-D(n�JBH9KLD »�_s` Z=F Ë F�¢oG9K�G]S	?=Z=A�D=A�F�GIH9JBD=KLCEV�QRJ�C
[4S�H\?�SvC9F=[A�HYD=K�n�£ a � AoHYA�CYG9ApZ=F Ë F�¢¤A�C�Gs[=H9K�Z=F=J5G\[4S�H\?+��S�D2D=J i JB?�S	G9J�KLDlZ=Ap[4S	J�H9A-C�b Z2F¤G¦¥�[Ad|§1cedgf^r_ h)¨Fc h�¨ K m Jª©«A�b�¬{b� �?h)® A-G h)¯ C9KLD�G�[=HYK�Z=F2JBGICW[4S�HwX-KLF=HIS	D(G�D2A�F2G9H9A\A-G h)� [4S	H
X�K�F=HIS�D�GcD=A-F2GIHYAsAUGcX�KLF=H9S�D�GcX i S�H9j�V  Ua

� ��V-D=A�HYjLJ�AE?�JBy=V�HYV�A{?BKLH9CrZ2ANX-A-G°A 4 KLD=Z2H9A�QRA�D�G°A�C�G°A�QR[�KLH�GIV-A~[=H9A-C9t(F=ANA�D^GIK�GIS�?�J5GIV �+± �n�c`p 
[4S�H²?�A-C�D=A-F2GIHYJ�D=KLC a±Ð Dq[A�F�GgA�C�GIJBQeA-H²X-A-G9G9AvV�D2A�H9j�J�A7A-DqC9F2[=[�K�CIS�D�Got(F ��A�?B?�A7X-KLH9HYA�CY[�KLD2Z À
?���V�D2A�H9j�J�A\Z=A^?�J�S�J�CYKLDvZ=A^?+��VUGIKLJB?�A À D=A-F2GIHYKLD�H9V�CYJ�Z=F2A�?�?BAo³

´ Î � � µ²¶ Ó
· Î � ¬���� ¯¹¸º � 9�aV�( 

[KLF=HsF=D=AvQeS�C9CYAeZ2A �n� � ¶¼»�½ AUGgF=DqH9S|¥LKLDqZ2A �g�l¾ Q¿G¦¥�[=J�t(F=A-C�Z ��F=D=A7V-GIK�J�?�ARÀ�D=A�F2G9H9KLD a¡ A-GYGIAkV-D=A�HYjLJ�AfA-CYGlZ=JBCYG9H9J�y2F=V�A/Z=AfO}S ; K�DÁV�t(F=J�[2H9KLy4S	y=?�A/A�D�GIHYAk?�A�C7Z=J 4 V�HYA�D�GIA-CmA�C9[2Â�X�A-ClZ=A
D=A-F2GIHYJ�D=KLC �PÃ JBD�GIA�H-b,Ä �n� Ä   b�X�A�t�F2J�X-KLH9HYA�C9[KLD=ZvÀ²F=DeD=KLQgy=HYA�[2?�F=CNV�?BA-n�V�Z=A h���� ?BA�CNA�CY[=Â�X-A�C
t(F=J�D ��J�D�GIA-HIS�jLJBC9CYA�D�G7t(F=A�[4S�HRX�K�F=HIS�D�GeD=A�F�GIH9A�C9K�D(G7À¤?���V�t(F=J�?BJ�y=HYAmZ4S�D=CRZ=A-CeHYV�jLJBKLD=Cp[=?�F2C
J�D�G9A�H9D2A�C�Z=F�X��^F=H�A-GcKLD�G�Z=KLD2XsF2D=A²V-D=A�HYjLJ�A\QRK�¥LA-D=D=As[=?�F=CxV-?�AUn�V-A  �a

� KLF2H�Z2A�ClD(F=X�?BV�KLD=ClS|¥LS�D�G/F2D=A¤V�D=A-H9jLJBAkQeK�¥LA-D=D=A¤Z=Ak?+��KLHYZ=H9AÅZ=A � � W A X bxK�DÆ[A�F�G
X|S	?�X�F2?�A�Hx?BA\D=KLQgy2H9A\Z=A^D=A-F2GIHYJ�D=KLC�[=HYK�Z2F=JBG9C\³µ � Î ´� �!¬|�n�t�F� � ¬®��� f � Ò Î

����Ç d h�� � 9�a�¾L 
¡ A�D2KLQgy=HYA�V�D2KLH9QRA�X-KLH9HYA�CY[�KLD2ZmÀ²F=D Ë F�¢eKLy=CYA�HYn�V&CYF=H 6 A�HYH9A�H9A�?�S	GIJ5nLA-QeA-D(GNO}S�JBy=?�A	b�X|S�HN?�A-C
C9F2[�A-H9D=K�n�£�CYAw[=H9K�Z=F=JBC9A-D(G{CYG]S�GIJ�C�GIJBt�F2A�QRA�D�G�G9H9Â�C�?�KLJBD�Z=AwD2K�GIHYAw[=?�S	D=Â-G9A aL� KLF=H{?�S�CYF=[�A-H9D=K�n	S¼ Ì Ä �nÖ�È	É t(F=JS\AU¢�[=?BKLC9VcZ4S�D2CN?BAcÊ^H9S�D=Z Ì F4S	jLA�Z=A W S�jLA-?�?�S	DpÀ �F�\¾ [XcZ2A�?�S 6 A-H9H9A	b(?�A Ë F�¢
J�D�G9V�jLHYVpSl[2F Ñ GIHYAoX|S�?BX�F=?BVoÀm[4S�HYG9J�H&Z2A�C^H9V-C9F=?5G]S	G9C\Z=A�C^AU¢�[=V-H9JBA�D=X-A�CsË W�U � U H9S	G9G9KLD¤A-GsS�? a b
Ä �nÖFÖ�  A-G�Ì^S�QRJ�K ¾ S�D2Z=A �+Í J�H9S	G]SgAUG�S	? a b�Ä �nÖFÖ�  b=AUGcJ�?�VUG]S�J5G�Z ��A�D�n�J�H9K�D � ¬���� � Î ¸º¹ fÔÓ aÐ Ds[A�F�G�KLy2GIA-D=J�H�F=D=AEH9A-?�S	G9J�KLD&A-D�GIH9A~?�SwQ7S	C9C9A~Z2A�C�D=A�F�GIH9JBD=KLC AUG�?�SwZ=JBC9[A�HYC9J�K�D\Z=A�CrGIA-Qe[2C
Z ��S�H9HYJBn�V�A�A-GeZ=A�?���V�D=A-H9jLJBAlZ=A�CeD=A�F2G9H9JBD=KLCRZ=V-G9A�X-G9V�CvCYF=H 6 A-H9H9A a Á D�F2GIJB?�J�C9S�D�Gp?�A-CeZ=K�D=D=V�A-C
KLy2G9A�D(F=A-C7[4S�Hp?BA�CpAU¢�[=V-H9J�A-D=X�A-CmÌ^S�QRJ�K ¾ S�D=Z2AvA-GeË W�U [�KLF2H ¼ Ì Ä �nÖLÈ	É b~KLDÏKLy2G9J�A-D(GeS�JBD=C9J
F=D=A^QeS�C9CYA^?�J�QRJBG9A�Ð �7� �F� A X �}Í S�QRJ�?5GIKLD bÄ �n�F�� Ua
Ñ�æ�Ò àt��ãPêÄâjá�â�����àyô�à�Ó:ø�âxß�ô�ä�â��"à��©ø�âCäLëXèGå°àt��ãPêÄâjá�â�����àªá¤åçßGåçá�âCêçàs�jõ�âxä�ãBå�ä�ô�à7êÄâxëXèGàrêçêçà7êçâUõGä"àQ�,�"åçöxß

ëXè�âCßXãBåçëXèGà$ô�àQ�¯ùrêçà5æ�ãBä"ö^ß*�Zô�ù5÷xùrß�ùräBùt��àt��ã�sDâCåçß�æ¹èGà±õ�âxäZêçâ¤÷^äBâ s©å�ãBâDãBå�ö^ß



y�ï y¯ûQïoð`ñ�ÿ � }pþÔ� ~���ò ÿ � þÔ
?
�þÔ�
Å��5SL�ÄÃ Ô�ÕUÖ É)�2×^Ø^É)×9Ù�È}Ú2���I×

� A�C^HIS|¥LK�D=C^X�KLCYQeJBt�F2A�C\C9K�D(GsZ=A-C\[4S�H�GIJ�X-F=?�A-C\X i S�HYjLV�A-CsZ2A i S�F2G9AoV�D=A-H9jLJBAoC9ApZ=V�[2?�S ; S�D�G
Z4S�D2C&?�A²QeJB?�J�A-F/JBD�GIA�HYCYG9A�?�?�S�J�HYA a Ë¦?�C�C9KLD�G^A-C9C9A-D�GIJ�A-?�?BA�QRA�D�G&X-KLD=CYG9JBG9F=V�C\Z=A�[=H9K�G9KLD=C � Ön�m`p  AUG
Z=ApD=K�¥�S	F�¢ÛZ � i V�?BJ�F=Q � Ä _�`p  br?BA�CoÄ ` HYA�CYGIS�D�GsV-G]S	D(GsZ=A-C^D=K�¥�S�F�¢Û[2?�F=C\?BKLF=H9Z2C � X|S	H9yKLD=A�b
K|¢�¥�j�Â�D=A	b	OPA�H-b aBa5aÜ �a � A-F=H"jLS�QeQRAEZ ��V�D=A-H9jLJBA�C�A-CYG"GIH9Â-C�VUGIA�D2Z=F=A�b	Z=ANt�F2A�?�t(F=A-C W A X À�[=?BF=C9JBA�F=HYC
X�A-D�G]S�JBD=A�CYÝ�Z=A 6 A X b4?�A Ë F�¢lQeS�¢�J�QgF=QÞC9A^C9J5GIF4S	D(Gxn�A�HYC²Ä _ Ê\A Xga

� KLC9t(F=AsX�A-Cc[=S�HYG9J�X�F2?�A�C�S	H9H9J5nLA-D(G�CYF=H 6 A-H9HYA�b4A�?B?�A-CxA�D�GIHYA�D�G�A-DlX�KL?B?�J�CYJ�KLDvS�n�A�X^?�A-C�D=K�¥�S�F�¢
Z ��S�ß�K	GIAgKLFÅZ ��K|¢�¥�jLÂ�D2ARZ2Ag?���S	GIQRKLCY[ i Â�HYA�AUG&[=HYK�Z=F2J�C9A-D�G\F=D=Agj�A�H9yAgX-KLC9QRJ�t(F=Ag[=S�H�F=DkQRV Î
X|S	D=J�CYQeA�Z=A&QgF=?5GIJB[=?�JBX|S	G9J�KLD a Á DmA 4 A-G�b2?���J�D�G9A�HIS	X-GIJBKLD7Z2A�X�AUG9G9A\[4S�HYG9J�X-F=?�Ac[=H9JBQ7S	J�H9A�Z=A i S�F2G9A
V�D2A�H9j�J�A&n	So[=H9K�Z=F=JBH9A � [=S�HxJ�D�GIA-HIS�XUGIJBKLDmD(F=X�?BV|S�JBH9A   Z=A^D=KLQgy=HYA�F=CYA�Cc[4S�H�GIJ�X-F=?�A-CwC9A-X�KLD2Z4S�J�HYA�C a¡ A�Cz[4S�H�GIJ�X-F=?�A-CEC9KLD�GwCYF [ CIS�QRA�D�GzV�D=A-H9jLVUGIJBt�F2A�Cw[KLF=HEX�HYV�A-HwÀ^?�A�F2HNG9KLF=HEZ=A�D2KLF2nLA-?�?BA�CN[4S�HYG9J Î
X�F2?�A�C aBa5a � A�C�[4S�H�GIJBX�F=?BA�CwCYA�X�K�D=Z4S�JBH9A�C�t(F=JrCYKLD�G�X-H9V-V�A�CcC9K�D(Gc[=HYJ�D=X-J�[4S	?�A�QRA�D�GWZ=A�C�QRV�C9K�D=Cxà�³
?�A-C~à�áNn�KLD�GWZ=K�D=D=A�HNZ=A-CWV�?BA�XUGIH9K�D=C�b�t(F=J,nLKLD�GzJ�D=J5GIJBA�H{Z=A-Czj�A�H9yA�CNV�?BA�XUGIH9K�Q7S�j�D=V-G9J�t(F=A�C-b�A-Gz?�A-C
à�âkZ=KLD2D=A�HYKLD�G�Z ��S�F2G9H9A-Cc[2J�KLD=C-b=t(F=Jrã4D4S�?BA�QRA�D�G�Z=KLD2D=A�HYKLD�G�Z2A�C�QgF=KLD2C a

¡ ��A-CYGsÀv[4S	HYGIJBH�Z2Ag?�S7Z2V�C9JBD�GIV�j�HIS	G9J�KLDfZ2A�C&[=JBKLD=C&X i S�H9jLV-C&t(F=AoC9K�D(G&X�H9V-V�C\?BA�C&D=A-F2GIHYJ�D=K�C
Z4S�D2C�X�A-CgjLA-H9yA�CgX-KLC9QRJ�t(F=A-C a"ä D¼A 4 A-G|b"?�ARQeK�Z=AR[=H9JBD=X�JB[4S�?EZ=AeZ=V�CYJ�D�GIV-jLHIS	G9J�KLD � �n� b �n�Å`p 
Z ��F=D�[=J�KLDlX i S	H9jLV^A�C�Gs³

à § ^·_ ¬ § h)® � 9�a�å� 
à f ^·_ ¬ f h�® � 9�aÜÈL 

Z=KLD2X&[=H9A-C9t(F=AoÄ _�_o` Z2A�CwD=A-F2GIHYJ�D=K�CwX�HYV�V�CxZ=S�D=CwX-A�CwZ=V-C9JBD(G9V�jLH9S	GIJBKLD=CzC9A�HYKLD�G�Z=A�G¦¥�[A&QgF=K Î
D=JBt�F2A � ?�SR[KL?B?�F2G9J�KLDl[4S�HcZ=A-C�D=A-F2GIHYJ�D=KLC�Z=FÅG¦¥�[A�V�?BA�XUGIH9K�D=J�t(F=A²A�CYG�Z=A�?+��K�H9Z=HYA²Z=A _2a�_ Ä `p Ua� A�C^QgF=K�D=C^X�H9V-V�C^nLKLD�G²Àl?�A�F2H&GIKLF=H\CYAeZ2V�C9JBD�GIV�j�H9A�H^AUG²[2H9K�Z=F=J�HYAoZ=ApD=KLF2n�A|S�F�¢ÛD=A�F2G9H9JBD=KLC a� A^QeK�Z=A\[=HYJ�D=X-J�[4S�?�Z=A^Z=V�CYJ�D�GIV-jLHIS�GIJ�K�D �+æ Ä _L_p`p  Z=A�CcQgF=K�D=CxA�C�G�³

¬ § ^`_ � § h)� h�® � 9�atÖ� 
¬ f ^`_ � f h��²h)® � 9�at�� 

É FÁG9K�G]S�?+bW?�S¼Z=V�CYJ�D�GIV-jLHIS�GIJ�K�DÆZ���F=D@[=JBKLDÁX�K�D=Z=F=J5GlZ=KLD=X¤Àu?�Sç[=H9K�Z=F=XUGIJ�K�DÆZ���F=D@V-?�A�XUGIHYKLD
� K�FèZ ��F=Dè[KLCYJBGIHYKLD   A-G7Z=AlGIH9K�J�CpD=A�F�GIH9JBD=KLC-bNF2DéZ=AlG¦¥�[AÅV-?�A-X-GIHYKLD=JBt�F2A/AUG7Z=A-F�¢èZ=A�G¦¥�[A
QgF=K�D=J�t(F=A a ¡ AeHIS�[2[�KLH�GsA�D�GIHYA7?�ApD=K�Qgy=H9ARZ=ARD=A�F�GIH9JBD=KLCsV�?BA�X-G9H9KLD2J�t(F=A�C²A-G²QgF=KLD2J�t(F=A�CsA�C�G
H9A-?�S	G9JBn�A�QRA�D�GvJBD=Z=V�[A�D2Z4S�D�G]êvZ=AÅ?���V�D=A-H9jLJBA/Z=AÅ?�Sç[=S�HYG9J�X�F2?�A�J�D=X-J�Z=A-D(G9A a Ë¦?�X-KLD=CYG9JBG9F=AfZ=KLD2X
F=D=A7KLy=C9A-HYn	S�y=?BAeHYKLy=F=C�GIA � QeK�J�D=CsZ=A ¾Å` Z���JBD=X�A-HYGIJ5GIF=Z2A   b�QeS�?�j�H9Vp?�A-C²OPKLH�GIA�C²J�D=X-A�H�GIJBG9F=Z=A-C
� «Áë _�`R  CYF=Hr?�Sw[=HYV�Z=JBX-G9J�KLD^Z=F Ë F�¢\jL?�KLy=S�?�Z=AED=A-F2GIHYJ�D=K�C a T S	D=C�?�Sw?�J5G9G9V�HIS�GIF=HYA�b�?BA�CrD=A-F2GIHYJ�D=K�C
[=HYK�Z=F2JBGICx[=S�HxX�A^G¦¥�[�A^Z=A^C9K�F=H9X-A²CYKLD�G�S	[=[�A-?�V-CxD=A�F2G9H9JBD=KLCcS	GIQRKLCY[ i V�HYJ�t(F=A-C a
ì`q,Ò ùæs|�rß�àrá�àrßXã¡êçà�õ�ê�è*�¡ùrßGà5ä"÷^ù¹ã"åÄëXèGà±ö¢u*�"àrä s©ù°àQ��ã¡ô�àzí¶ïYî ã}ï àxwpð
ñ:ò ß7ó�âxåéã±æ¹à�äBâxõGõNö^ä�ã�ô�å�á�åçß©èGà¤ëXè�âxß�ô�ê�Ò ù5ßGàräB÷xåçà�âCè�÷xá�àrßXã"à-ò�æ5âCä°ê�àQ�¡á�è�öxß*�®ã"ä��t�®ùrßGà5ä"÷^ù¹ã"åÄëXèGàt�®õNà5ègsxà5ßXã

âDã"ã"à5å�ß�ôGä"à±êçàf��ö^ê~â svâxßXãZôGà^�"à$ô�ùt�"åçß^ãBùr÷^ä"à5ä{ó�ô±âCå©�,�"àrä9ò�õYö-öUö�÷�ð
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<�=Bø @BA	C�DFEHGFIÐK�DnM9ù+úLE�ùâG�PQPâG�I
û���ü2�5S Ô Ê Õ ØGÇ¹�����9×

� A�CvHYV|S�XUGIA�F2H9CmD(F=X�?BV|S�JBH9A-CvF2GIJB?�JBC9A�D�Ge?�S¤ã4C9CYJ�KLDéZ���F=DÁD2K)¥LS�F � [=HYJ�D=X-J�[4S	?�A�QRA�D�G Ó � Ç Û AUGÓ � Ò �N  [�KLF2Hs[2H9K�Z=F=J�HYAoZ=Ap?���V�D=A-H9jLJBA a � A-C²[=HYK�Z2F=JBG9C\Z=Aoã4C9CYJ�KLDÛC9KLD�G²Z=A�C^V-QeAUG9GIA-F=H9CsýèAUGsJ�?�C
nLK�D(GcZ=K�D=X^[=H9K�Z=F=JBH9A\Z=A-C�D=A-F2GIHYJ�D=K�CxA�D�C9AsZ=V�CYJ�D�GIV-jLHIS�D�G a�Ð D�[A�F2GcS|nLK�J�Hx[4S�H�A�¢2A-Qe[2?�Ao³Ó � Ç�þ ceµ ^`_ � ¯ Î�ÿ�� c Ò ¯ ��� c � µ�c � �F� Æ d��� ¯ Î�ÿ�� ���^`_ � ¯ Î
	�����^r_ � ¯ Î�� dÒ ¯ ��� ���^`_ Ò ¯���� ��^r_ Ò ¯�� � ���^·_ Ò ¯�� ��^`_ Ò ¯�� �T S�D2C�X�A²C9X i V-Q7S�b�X i S	t�F2AgZ=V�CYJ�D�GIV-jLHIS�GIJ�K�D/ý f A-CYG&S�X�X-KLQe[=S�jLD=V-A�Z=As?���V�QRJ�CYC9J�K�D�Z���F=DfS�D�GIJ Î
D=A-F2GIHYJ�D=KpV�?BA�XUGIH9K�D=J�t(F=A	b4J�?�¥mSRZ=K�D=X^A�F å D2A�F2G9H9J�D2KLC�V�QRJ�Cw[KLF=HxF=D2Asã4CYC9JBKLD a

Ë¦?=AU¢�JBCYGIAx[2?�F=C{Z2A ¾�_L_ CYX i V�QeS�CEZ=AxX�AwG¦¥�[A�bLX i S�X�F=DRZ ��A�D�GIHYAxA�F�¢g[=H9K�Z=F=JBCIS�D�G~F2DRD2KLQgy=HYA
Z=J 4 V-H9A�D�G9CcZ2AsD2A�F2G9H9J�D2KLC�b4S|n�A�XsF=DlC9[A�X-G9H9AsZ ��V�D=A-H9jLJBA\X|S�H9S�X-G9V�H9JBCYG9J�t(F=A\Z=A^?���V�QRA-GYGIA-F=HxýçF�GIJ Î
?�JBC9V a � AfX�S�?�X-F=?�G i V�KLHYJ�t(F=AfZ2FÁC9[A�X-G9H9AkZ=AkD2A�F2G9H9J�D2KqA�C�GlZ=KLD=XÅG9H9Â-CmX�KLQR[=?�A�¢�A�bWQeS�JBCeZ=A-C
QRA�C9F2H9A�Cz[�A-H9QRA-GYGIA�D�GNZ=Ac?�A�X�K�D=D4S p GIH9AcS|nLA-X�F=D2A�yKLD=D=A�[=HYV�X�JBC9JBKLD b�Z=Ac?���KLH9Z2H9A�Z=A 9g` � É X i'Î¾ S�HxA-G�S�? a b�Ä �n�H¾\Õ�U K�A i Q AUG�S�? a b ë _�_L_� Ua

� A Ë F�¢�Z=AxD=A�F�GIH9JBD=KLC{V-QeJBC�A-CYGEX|S	?�X�F2?�VwÀ&[=S�HYG9J�H�Z2Aw?�S�[2F=J�CYCIS�D=X-AwG i A-H9QRJ�t(F=AWOPK�F=H9D=JBAW[4S	H
?�AzH9V�S�X-G9A�F=H � « 9 ÀgÄ _ Ê Ã   AUG~Z=FpD=KLQgy2H9AwQRK�¥LA�DoZ2AxD=A�F2G9H9JBD=KLC{V-QeJBC�[4S�H"ã4C9CYJ�KLD � « � h��  Ua
� A�C\HYV|S�XUGIA�F2H9C\C9K�D(G^Z2KLD=XgZ=A-C^C9KLF=HYX�A-C\J�D�GIA-D=C9A-C\Z=AoD=A�F�GIH9JBD=KLC-b S|nLA-XRZ2A�C Ë F�¢ÅG¦¥�[=J�t(F=A-C\Z=A��� Ó Î ^ ��� Ó � h�� Ä f � b,X-A²t(F=J�X�K�H9H9A-C9[KLD=ZkÀpZ=A-C Ë F�¢ÅK�y=C9A-HYn�V�C�Z=A²?+��K�H9Z=HYAsZ2A ��� �R� h�� Ä f � S�FD=J5nLA|S	F/Z=F�Z=VUGIA�XUGIA-F=H � [�K�F=HxF=D�Z=V-G9A�X-G9A�F=HcC9J5GIF=V^ÀlÄ _L_ Q Z=F/HYV|S�XUGIA-F=H  �a

� A�CmD=A-F2GIHYJ�D=KLC7V�QRJ�Cv[4S	HvX�AfG¦¥�[A�CmZ=AkCYKLF=H9X-A�ClC9K�D(GlZ2A�C h�� Z=Aky4S�CYC9AkV�D2A�H9j�J�A � n�KLJ�H
ã4jLF2H9A 92a ë   b=AUGcJ�?�CWC9KLD�GcZ=V-G9A�XUGIV�C�S|nLA�XsF=D=A^V-D=A�HYjLJ�A\QRK�¥LA�D2D=A²Z2A 9¬ÎL� W A Xga

� A�C^D=A�F�GIH9JBD=KLC^Z=AoHYV|S�XUGIA�F2H9CsKLD�G^F=D=ApJ�QR[�K�HYG]S	D=X�A i J�CYG9KLH9JBt(F=A�b [2F=J�CYt�F2ARX	��A-CYG²Àm[4S�H�GIJ�H
Z ��F=D=A&G9A�?�?BA&C9K�F=H9X-A\t�F���SoA�Fl?BJ�A�F7?�SgZ=V-X�KLF2n�A�H�GIA^AU¢�[=V-H9J�QRA�D�GIS�?�A&Z2F�D2A�F2G9H9J�D2Ko[4S�H l A�JBD=A�C Ø¡ K��wS	DfÀ ¼ S|n	S�D=D4S i.l JBnLA-H � l A�JBD=A�C�A-G ¡ K��WS�D brÄ �H¾�9� Ua
û���ü2��ü � Ø-ØXÊvË�Ê]� Õ Ç¹�����9×

� A�CsS�X�X-V�?BV�HIS�GIA�F2H9C^Z=Ap[4S�H�GIJ�X-F=?�A-C&[=HYK�Z=F2J�C9A-D�G^A�F�¢çS�F2C9C9J~Z2AoD=KLQgy=HYA�F�¢kD=A�F2G9H9JBD=KLC�b�t�F2J
C9K�D(GpZ2A�Co[=HYK�Z=F2JBGIC�Z=AvZ=V-C9J�D�G9V�jLH9S	GIJBKLDuZ=A�Co[=S�HYG9J�X�F2?�A�C�X�H9V-V�A-Co?�KLHYCgZ=A�CoX-KL?�?BJ�CYJ�KLD=CsZ=A7O}S	J�C Î
X�A�S�F�¢ a ¡ A�C^X-KL?�?BJ�C9JBKLD=Cc[�A-F2nLA-D�G Ñ GIHYARZ2AoZ=J 4 V�HYA�D�GIA-C\D4S	GIF2H9A�C � V�?�A-X-G9H9KLD Î [=HYK�GIK�D b�V-?�A�XUGIHYKLDÎ [KLC9J5GIHYKLD b�[2H9K�G9KLD Î [=HYK�GIKLD�b�[=HYK�GIKLD Î S	D(G9J�[=HYK�GIK�D b"JBKLD=C aBa5aÜ  b�A-?�?�A-Cg[=HYK�Z=F2J�C9A-D�GpZ=KLD=XmZ=A-C
[4S�H�GIJBX�F=?BA�CwZ=A&G¦¥�[A�Cxn	S�H9JBV�C-b=A-G�?BA�CwO}S�JBC9X�A�S�F�¢vZ=A\D=A�F�GIH9JBD=KLC�S�JBD=C9J�X�HYV�V�C�KLD�G�Z=K�D=X\Z=A�C�X-KLQ Î
[KLC9J5GIJ�K�D=CwZ=J 4 V-H9A�D�G9A�C a
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� S�HcAU¢�A-Qe[=?BA�b4?BA�C�AU¢�[=V-H9J�A-D=X�A-C Ì Ð W/É T AUG ¡ Í Ð�l�ÛÊ¼ F2GIJB?�J�CYA�D�G�?���S�HYH Ñ G�Z���F=D�O}S�J�CYX�A�S�F

Z=Al[=HYK�GIKLDuZ2A �H¾�_ Ê^A X CYF=HoF=D=AlX-J�y=?BAvZ=Aly�A-HY¥�?�?BJ�F=Q � W A�ß-ß�A-GYGIKÛA-GRS�? a b ë _L_ Ä Õ � F=Z=K�n�J�X�J
A-GgS�? a b ë _L_ Ä  �a � A-Cg[4S�H�GIJBX�F=?BA�CsJ�C9CYF=A�CoZ2A7X�AUG9G9AvX�KL?B?�JBC9J�K�DÛCYKLD�GoA�DuQeS-,YKLHYJBG9VRZ2A�Cg[=JBKLD=C²t�F2J
C9A�Z=V-C9J�D�G9Â�jLHYA�D�G7A-D�n�KL?xA�D�[=H9K�Z=F=JBCIS�D�GpZ=A-CeQgF2KLD=CRA-GRZ=A�CRD=A-F2GIHYJ�D=KLC � X-O a V�t aL92a�å� Ua ¡ A-C
QgF=K�D=C�X�A^Z=V�CYJ�D�GIÂ-jLH9A-D�G�A-D/[=HYK�Z2F=J�C9S�D�G�Z=A�CcV�?BA�X-G9H9KLD2CcAUGcZ ��S	F2GIHYA�C�D=A�F�GIH9JBD=KLC � XUO a V�t a�92aVÖ� Ua� A²O}S�JBC9X-A|S�F/Z=AgD=A-F2GIHYJ�D=KLC�KLy2G9A�D(FkS|nLA-XgX�AgZ2J�C9[KLCYJBGIJ5O�A-CYG\A-C9CYA�D�GIJBA�?�?BA�QRA�D�G�X�KLQR[�K�C9V�Z2A h)®
Z ��V�D=A-H9jLJBA^QeK�¥LA-D=D=A ë 92at¾ Ê^A X�a

� ��A�¢2[2V�H9JBA�D=X-AèÌ É7l7WÅä Ì � ä JBG9A�?gAUGçS�? a b ë _�_ Ä   F2G9J�?�JBC9AçF=D O}S	J�C9X-A|S�F Z=A�[=HYK�GIKLD2CkZ=AÖL_L_oW A X CYF=HpF=D=AlX�JBy=?�A7Z=A 6 S Î T Ó Ðga � A�Cp[=JBKLD=C � à § F=D=J�t(F=A-QeA-D�GeX�S�Ho?�A-Cgà f C9KLD�GeS�y Î
C9K�H9yV�Cg[4S	H�?�A-CgD=K�¥�S	F�¢qZ2Av?�SÅX-J�y=?BA   C9AvZ2V�C9JBD�GIÂ�j�H9A�D�GRÀÅ?+��S	H9H Ñ G�A-Du[=H9K�Z=F=JBCIS�D�G�Z=A�C h�® AUG
Z=A-C�¬ § t(F=J�C9AsZ=V�CYJ�D�GIÂ-jLH9A-D�G&A�F�¢/S�F=C9CYJ°ÀR?+��S�HYH Ñ G�A�DÅ[2H9K�Z=F=J�C9S�D�GcZ=A�C h�® b4Z=A�C h�� A-GcZ=A-C ��f a6 KLF2GIA-Cw?�A-CzZ2V�C9JBD�GIV�j�HIS	G9J�KLD=CzC9A�[=H9K�Z=F=JBCIS�D�GWÀ�?���S�H9H Ñ G�b�K�D7KLy2G9J�A-D(GwS�?�K�H9CEF=D Ë F�¢vJBC9K�G9H9KL[A�Z=A
D=A-F2GIHYJ�D=KLCsS|¥�S	D(GsF=D2AeHYV�[4S�H�GIJ5GIJ�K�DfJ�Z=A-D�GIJ�t(F=ApA-DçC9S�n�A�F=H²A-GsZ=KLD�Gs?�A-C\C9[A�XUGIH9A-C²A-D¼V-D=A�HYjLJ�A-C



ú�ûzy¯û�ý �|{	� ñ � ÿ	} ò�� ñ ~�� þ ~ þ+ÿ ò����Q~ ñr� y/.
C9K�D(G^[=S�HYO}S�J5GIA-QeA-D(G�Z=V-ã=D=J�C � F=D=AoH9S�J�A�À ë �2aVÖ&W A X [KLF=H h�® A-G&F=DkC9[A�XUGIH9ApX-KLD�GIJ�D(F¤S�?B?�S�D�G,YF=CYt�F���À ¾ ë aVÖ�W A X [KLF=H h(® A-G h��  Ua

� ��S|n	S�D�G]S�j�AcZ2AcX-A�C~G¦¥�[�A-CzZ2A�O}S	J�C9X-A|S�FpA-CYGNt(F ��JB?�C{CYKLD�GzS�Z4S�[2GIS�y=?BA�CES�FoG¦¥�[�AcZ=AxHYA�X i A-H9X i A
t(F=Am?���KLD¼n�A�F2GpA 4 A-X-G9F=A�H aEä DqOPK�D=X-G9J�KLDqZ2A�CoX|S	HIS�XUGIV�HYJ�C�GIJ�t(F=A-CgZ=Am?�SÅC9KLF2H9X�A7A-GpZ=Av?�SÅX�JBy=?�A
F2G9J�?�JBC9V-A�C�b,AUG&Z=FÅG¦¥�[AgZ=A²Z=V�CYJ�D�GIV-jLHIS	G9J�KLD � A-DÅnLKL?°KLFkÀR?���S�H9H Ñ G   b,KLDf[A�F2G�X i S�D=j�A�H&?�SRX-KLQ Î
[KLC9J5GIJ�K�DqA�DÏCIS|nLA-F=HRA-GR?���V�D=A-H9jLJBAvQRK)¥�A�D=D2A/Z=A-CpD=A�F2G9H9JBD=KLCpV�QRJ�C a$Ð D�[A�F�GRS�F=C9CYJ�KLy2GIA-D=J�H
F=DèO}S	J�C9X-A|S�F�Z=AÅD2A�F2G9H9J�D2KLCeZ2A/O}S�JBy=?�AlKLF2n�A�H�GIF=HYAft(F=J�CYA�H9S¼Z=KLD=X/A�D=X-KLH9A/Z=V-G9A�XUG]S�y=?BAfÀÛZ=A
jLH9S�D=Z=A-C�Z=JBCYG]S	D=X�A-C�Z=A²?�SpC9KLF=HYX�A � X-O a [4S	HYGIJBA �L Ua T A�[2?�F=C-bK�DÅX�K�D=D4S p G�?�SeZ4S�GIAsZ=A�X-H9V|S�GIJ�K�D
Z=A-CxD=A�F2G9H9JBD=KLC�b2X�A\t(F=J [A�HYQeAUGxZ=A\H9V-Z=F=JBH9A&?BA&y=H9F2JBGxZ=A�OPKLD=Z b=AUGxKLDl[A�F2GxZ2J�QRJ�D(F=A�Hz?���A�HYH9A�F2H
CY¥�C�GIV�QeS	G9J�t(F=A^Z=A�CcAU¢�[V�HYJ�A�D2X�A�CcA�D�X�K�Qe[4S	HIS�D�G�?�A\CYJ�jLD=S�? QRA�C9F2H9VsS|nLA�XsKLFlCIS	D=CcO}S	J�C9X-A|S�F10 a

2 Ó:à¹ã"ã"àLô�à5ä"ßGå��räBà�äBàrá�âxäBëXèGà¤à(3�ã±âxè�343�å�sDâCêÄâ*uGêçà�õNö^èGä±ê�à53±ßGàrèGã"äBå�ßGö63�õGä"ö�ô�è�åéã73�ô�âCß�3±êçà(3�äBù5âxæ¹ã"à5èGä43Yòpá�âCå83
ê�Ò âxß�âCê���3�à�à(3�ã¡èGß�õNà5è�õGê�è3¡æ¹ö^á¤õ�ê�àæß©à^ð
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Ð DÅ[A�F2G�Z=V-G9A�X-G9A�H�?�A�CcD=A-F2GIHYJ�D=KLCc[4S�HcZ=A-F�¢ÅG¦¥�[A�C�Z=A�HYV|S�XUGIJ�K�D=C�b,?�SpH9V�S�X-G9J�KLD�ýuJ�D�n�A�H9CYA

� K�FÁ[=?�F=C7jLV�D=V-HIS�?BA�QRA�D�G|bz?�A-C7H9V�S�X-G9J�KLD2CvV�?�S�CYG9J�t(F=A�C7[4S�HvX-KLF=HIS	D(GlX i S�H9jLV   A-Gv?�S¼Z=J 4 F2C9J�K�D
C9F2HoF=DuV�?BA�X-G9H9KLDuK�FuC9F=HoF=D�D=K�¥LS�F a ¡ AUG9GIAmCYA�XUGIJ�K�DuAU¢�[=?�JBt(F=Am?�A-CgX|S�H9S�X-G9V�HYJ�CYG9J�t(F=A-CgZ=AmX�A-C
[=HYK�X-A�C9CYF=CcA-Gc?�A-F=H9C�J�D�G9V�H Ñ GIC�[KLF=Hx?���V-G9F=Z=A^Z=A-CcK�C9X�JB?�?�S	GIJBKLD=C a

A =?> B²KDCFE�I�ùQJ½M�E�G�D�K�M9ùRA�JIH ùQJKJ�GFDºIFG
� ScHYV|S�XUGIJ�K�Dsý7J�D�nLA-H9C9ANA�C�G�?+��S	y=C9KLHY[2GIJBKLD\Z ��F=D � S�D�GIJ   D=A�F�GIH9JBD=Kc[4S�H�F=D � [=HYK�GIKLD   D=A�F2G9H9KLD�b

Z=KLD2D4S�D�GcF=D � D=A�F�GIH9K�D   [=H9K�G9KLDlA-GcF=D � [KLC9J5GIHYKLD   V-?�A�XUGIHYKLD¤³h)��ceµo^·_ � f c Úh2��c Ú ^·_ � § ceµ
� ?�F=CcjLV-D=V�H9S�?�A-QeA-D(G�b,KLDÅ[A�F2G�Z=V-G9A�XUGIA�H�?�A-C�D=A-F2GIHYJ�D=KLCc[4S�Hc?�A-C�HYV|S�XUGIJBKLD=C�ÀeX�K�F=HIS�D�G�X i S�HYjLV
C9F2HcF2D/D=K�¥LS�Fç³ h�L�c °4MON�P ± ^·_ °QM c � N�P ± cSR f � �2a Ä  h1Lnc °4MTN�P ± ^·_ °4M ^ � N�P ± cSR § � �2a ë  
K m R � � N ¬ N ÛH9A-[=H9V-C9A�D�G9A7?�A-C^Z=J 4 V�HYA�D�GICsCIS|nLA-F=H9C²?�A-[2GIKLD2J�t(F=A�CsA-G �"Ò b É&  A-CYG²F=DÛD=K�¥�S�FçZ=A
X i S�HYjLA Ò AUGcZ=A^Q7S�CYC9A É�a

¡ A�C^H9V�S�X-G9J�KLD2C\D=Ao[�A-F2nLA-D�G�CYAR[2H9K�Z=F=J�HYAgt(F ��S�F¤Z=A�CYC9F=CsZ ��F=D¤C9A�F2J�?{Z=K�D=D=Vp[4S�H&?�SvZ=J 4 V Î
H9A-D=X�A�Z=AgQeS�C9CYA�Z=A-C&[4S�H�GIJ�X-F=?�A-C�Z2A�?���V-GIS	G&JBD=JBG9J�S�?�A-G&Z2A�?���V-GIS	G�ã=D4S�? a � SRn	S�?BA�F=H�Z=A�X-AgC9A-F=J�?
Z=V-[�A-D=ZvZ=KLD2XcZ2F7D=K�¥�S	FvF2GIJB?�JBC9V�b	X�A�t�F2JA�¢�[=?�JBt�F2Ac?BA�CNC9A-F=J�?BCNZ2A�CNZ=J 4 V�HYA�D�GIA-CWAU¢�[V�HYJ�A�D2X�A�CzHIS Î
Z=JBK�X i JBQeJBt(F=A�C � X-O a [4S�H�GIJBA ÈL Ua ¡ A-?�S^AU¢�[=?BJ�t(F=AcS�F=CYC9J,?���J�QR[�K�C9C9JBy=J�?BJBG9VNZ2A�O}S	J�H9AxZ2A�CNAU¢�[�V-H9JBA�D=X-A�C
Z ��S�[=[4S	H9JBG9J�KLD²Z=Ax¬ � Ð ® « Ä _Lå�W A X^  A-G{Z=Aw � Ð ¯ « Ä atÖ Ê\A X^  S|n�A�X�?�A-C{D=A�F�GIH9JBD=KLC{CYKL?�S	J�H9A-C�b
X|S	HN?BA�CEQeS�C9CYA�CNZ=A�X�A�CN?�A-[2GIK�D=CEC9KLD�GNGIH9K�[eV-?�A-n�V�A-Cz[4S	HNH9S�[=[KLHYGNÀ^?���V�D2A�H9j�J�AxZ=AcX�A-CzD=A-F2GIHYJ�D=K�C
�VU 9�_1W A X^ Ua

� SRCYA�X-G9J�KLDlA [ X�S�X�AsZ=A^?�SgHYV|S�XUGIJBKLDlý¼J�D�n�A�H9CYA²A-CYG�Z=KLD=D2V�A^[4S�H �XW S	Q7S�j�F=X i J�b�Ä �LåL_L  ³Y °}´²� ± � � à Ó[Z �Ð Ç��\ �] °}´²� ^D^ ¶ ±�_ °}´²� ^`^ ¶ ± Ó ^ Ð Ó��a �?� Ó � �2at9� 
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K m ´ � A�C�GE?���V�D=A-H9jLJBAwZ=Ax?���S�D�GIJBD=A�F�GIH9JBD=K=b ^ ¶ � ¶ ] ^ ¶gf � �n� � �n� W A X b��] �ih!h ���t�N�:�n�V� C
A�C�G&?�SRZ=F2H9V�A�Z=Asn�JBA�Z=F/D=A�F2G9H9KLDÅA-G \ A�C�G&?�A^O}S�XUGIA�F2H�Z ��A�CY[4S�X-AgZ=A�[ i S�C9A a � A^O}S�X-G9A�F=H � \   
H9A-Qe[2?�S�X-AN?BA�C°V�?BV�QRA�D�GIC°Z=ANQ7S	G9H9JBX�A~D(F=X�?BV|S�JBH9A 8 t(F=J�S�[=[4S	HIS�JBC9C9A-D�G�Z4S	D=C�?�SxOPK�H9QgF=?BA~G i V-KLH9JBt�F2A
Z=A^?�SgCYA�XUGIJ�K�D/A [ X�S�X�A a

¡ A-GYGIA^C9A-X-GIJBKLDmA [ X�S�X�AsSgF=D=A^Z=V-[�A-D=Z4S�D2X�A^t(F4S�Z=H9S	GIJBt�F2A&A�DlV�D2A�H9j�J�A�b2A�?�?BA�Z=AUn�J�A�D�GcZ=KLD2X
H9A-?�S	G9JBn�A�QRA�D�G~jLH9S�D=Z=A�À i S�F�GIAxV�D2A�H9j�J�A a*j Dp[A�F2G~n�KLJ�H�C9F=H~?BAwG]S�y=?BA|S�F �2a Äx?�S&C9A�XUGIJBKLDpA [ X|S�X-A
Z=ARX|S�[�GIF=HYA7Z ��F=D¼D2A�F2G9H9J�D2KÅV�?BA�XUGIH9K�D=J�t(F=Ap[4S�HsF=DçD=K�¥�S�F � X i ?�K�H9ARKLFçjLS�?�?BJ�F=Q   [KLF=HsZ=J 4 V�k
H9A-D�GIA�C~CYKLF=HYX�A�C~Z2AwD=A�F�GIH9JBD=KLC"C9KL?�S�J�HYA�C a � S&C9A-X-G9J�KLDgA [ X|S�X-AxA�CYG{Z=FoQml-QeANKLHYZ=H9AwZ2AwjLHIS	D=Z=A�F2H
t(F=AoX�A-?�?BA�Z=Ag?�S7Z=J 4 F=CYJ�KLDÅV�?�S	CYGIJBt(F=A�[KLF=H&?BA�C�D=A�F2G9H9JBD=KLC&?BA�C&QRKLJ�D2C�V�D2A�H9j�V-GIJBt(F=A�C � ´²� U �W A X\  b4QeS�J�CwA-?�?BA\A�CYGcZ=Vn,9ÀRD2A-G9G9A�QRA�D�Gc[=?�F2CxjLHIS�D2Z=A^[�KLF2Hx?�A�C�D=A-F2GIHYJ�D=K�CxZ=F d U�a¼ J{KLDkD2V�jL?BJ�jLAs?���V�D=A-H9jLJBA�Z=AoHYA�X-F=?{Z=FkD=A-F2GIHYKLD b K�Dk[�A-F2G\H9AUGIHYKLF2nLA-H\?���V�D=A-H9jLJBAgZ=Ag?+��S	D(G9Jbk
D=A-F2GIHYJ�D=K\JBD=X�JBZ=A�D�GEÀ&[4S	HYGIJBH�Z=Ax?�S&H9A-?�S	G9J�KLD ´²��� ´ �7o c ´Tp �rq�s8L a�� KLF2H{?�S&HYV|S�XUGIJ�K�DgZ=AxX|S	[2GIF=HYA
Z ��F=DvD=A-F2GIHYJ�D=K²[4S�HNF=DvD=K�¥LS�F b�KLD7KLy�GIJ�A-D�GWF=D2A�H9A-?�S	G9J�KLDpCYJ�QRJ�?�S	J�H9A ´²��� ´ �7o c ´Op �Qq
stL¢c ´vu b
K m ?�A^GIA�HYQeAsC9F2[=[=?�V-QeA-D�G]S�JBH9A ´ u A-CYG&?+��V-D=A�HYjLJ�A^Z ��AU¢�X-JBG]S�GIJ�K�DÅZ=F/D=K�¥�S�Ffã4?BC a ¡ A-GYGIA²V�D=A-H9jLJBA
[A�F2GTl-G9H9A^QRA�C9F2H9V�A^?BKLH9CxZ=A^?�SgZ=V�CYAU¢�X�J5G]S	G9J�KLD�HIS�Z2J�S	G9JBnLA�Z=F/D2K)¥LS�F a
ä ¢�[=V�HYJ�QRA�D�G]S�?BA�QRA�D�G|b2X�A-GYGIAsJ�D�GIA-HIS�XUGIJBKLDm[�A-F2GTl-G9H9A^F2GIJB?�JBC9V�A�Z=A^Z=A�F�¢�QeS�D=JBÂ�HYA�C\³Ù T S	D=Cw?�A-CWA�¢2[V�HYJ�A-D=X�A-CwZ=JBG9A�CzHIS�Z=JBK�X i J�QRJ�t(F=A�C-b(KLDvF2G9J�?�JBC9A�Z=A-CwD=K�¥�S�F�¢vX-J�y=?BA�C�wyx Z2KLD�G

?BA�CWD2K)¥LS�F�¢mã=?�C�w § � W KLD�GWF=D=A\Z=F=HYV�A\Z=A�n�JBA�HYA�?�S�GIJBn�A�QRA�D�Gw?BKLD=jLF2A � G �?� Ó Z=A&[=?BF=C9JBA�F=HYC,YKLF2H9C   A-G�H9A-Z=KLD=D=A-D�G\?�AsD=K�¥�S�FÅX�J�y2?�AsJ�D=J5GIJ�S	?�[4S�H�X|S�[�GIF=HYA�V�?BA�XUGIH9K�D=J�t(F=A � n�KLJ�Hc?�SR[4S�HVk
G9J�A\Ë9ËYËzCYF=H�?�A-CcA�¢�[�V-H9J�A-D=X�A-C�Z2AsD2A�F2G9H9J�D2KLC�C9KL?�S�J�HYA�C  �aÙ � KLF=Hc[�KLF�nLKLJBHcZ2V-GIA-X-G9A�H�?BA�C�V-n�V-D=A�QRA�D�GIC�A�D/G9A�QR[=C�H9V-A�?�b,JB?�O}S�F2GcF2G9J�?�JBC9A-HxZ=A�C�D=K�¥�S�F�¢
X-J�y=?BA�C�t(F=J2C9AxZ=V-C9AU¢�X-JBGIA-D�GzyA|S	F=X�KLF2[R[2?�F=C{H9S�[=JBZ=A�QRA�D�G|b�A�DpV-QeAUG9G]S	D(G{F=DoKLFo[=?BF=C9JBA�F=HYC
[ i K�GIKLD2C � X�ANt�F2Az[=HYV-n�KLJBG"Z=AEO}S�J�HYA~?�AE[=H9K-,YA-G � äKz7¼ A�D²F2GIJB?�JBCIS�D�Gr?BAND2K)¥LS�F�Z���¥(G9G9A�HYy=J�F=Q
� M ¸5W y  Ua� A�CEt(F4S�?�J5GIV-C{A-GE?BA�C~Z=VUO}S�F2GICEZ=AxX-A-GYGIA�J�D�GIA-HIS�XUGIJBKLDoC9KLD�GEX-KLQe[=S�H9V-CEÀ^X-A�F�¢oZ=Ax?�S&Z=J 4 F2C9J�K�D

V�?�S�CYG9J�t(F=A\D=A-F2GIHYJ�D=K{kNV-?�A�XUGIHYKLD/Z=S�D=C�?�Sg[4S	HYGIJBA �=aV92a
A =Bø B²KDC ùr|ÊCOI�ùRA�J}E�PRK�I�M9ù�~ C`G

� S¤Z2J 4 F=C9JBKLDuV�?�S�CYG9J�t(F=Am[A�F2GRC9Al[=HYK�Z2F=J�HYAvC9F=HpF=D�V-?�A�XUGIHYKLD�KLF�C9F=HpF=DÏD=K�¥�S�F a ¡ A-G9G9A
Z=A-H9D=JBÂ�H9A�OPKLH9QRA�A-CYGwG9H9Â�CWZ=J [ X�JB?�A�À�F2G9J�?�JBC9A-HzA�¢2[2V�H9JBQeA-D�G]S�?BA�QRA�D�GwZ4S	D=Cw?�S²j�S�QRQeAcZ ��V�D=A-H9jLJBA
Z=A-C�D=A-F2GIHYJ�D=K�CxC9KL?�S�J�HYA�C�b2A�?�?BA&D=A^C9A-HISpZ=KLD=X^[4S	C�S	y�KLHYZ=V�A^Z4S	D=C�X�A\GIH9S�n	S�JB? a

� SÛZ=J 4 F2C9J�K�DuV�?�S	CYGIJBt(F=AlD=A�F2G9H9JBD=K%ksV�?�A-X-G9H9KLDÏA�C�G7F=D2A�HYV|S�XUGIJBKLD�[=F=H9A-QeA-D�Ge?BA�[2G9KLD=JBt�F2A
Z=F=H9S�D�G^?�S�t(F=A-?�?BA²F=D¤D=A-F2GIHYJ�D=KeGIHIS	D=CYOPÂ-H9AoF=D=Ao[=S�HYG9J�A�Z2AoC9KLDkJBQe[=F2?�C9JBKLDfÀvF2DkV�?�A-X-G9H9KLDkJBD=Jbk
GIJ�S�?�A-QeA-D�G�S�FlH9A-[�KLC � X-O a ã4jLF2H9A �=a Ä  Ua
Ü ò ß�÷xùrß�ùrä�âCê�ò^ö^ßLßGà�3"âxåéã¯õ�â�3�ærâxêçærèGêçàrä¯æ¹à(3�ù5ê�ù5á¤à5ßXã43�ô�à°á�âCã"äBåçæràUò�âCêçöxä73�ëXè(Ò öxßPõNà5è�ã¯æröxßGßNâ��Äã"äBà®êÄâLsDâCêçàrè�ä

ô�à�ó�����÷�àrß�ù¹ãBè�ô�åÄâCßXã¡ê�à±õGäBö�æ¹à53Q3"è�3�å�ß�s^àrä73�à±ô�Ò èGßGà$äBù5âxæ¹ã"åçöxßgóÏêÄâ�ærâCõGã"èGäBà±ùrêçà5æ�ãBä"ö^ßGåÄë^è�à±ô�âCß�3¯êçà�ærâ�3�ôGà���ð�õ9÷�ð
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¡ KLQRQeAeKLDq[A�F2Go?BARn�KLJ�H²C9F=H�?�S�ã=jLF=H9A ë a ë b"X-A-G9G9AvJ�D�G9A�HIS	X-GIJBKLDq[A�F2G�C9Av[2H9K�Z=F=J�HYA7[4S	H

X�K�F=HIS�D�GRD=A-F2GIHYA � ¡ z&  A-G k KLF�[4S�HpX�K�F=HIS�D�GRX i S�HYjLV � ¡x¡   b~A�D�OPKLD=X-G9J�KLD�Z=Al?�S¤C9S|nLA�F2HeZ=A-C
Z=A-F�¢�?�A-[2GIKLD2C\³ h���c�� f ^`_ h-�Ác�� f � ¡ z °����� � ± � �2aV�( h���cÏ� f ^·_ h���c�� f � ¡ z�� ¡x¡ � �2a�¾L 

� A�C^D=A�F�GIH9JBD=KLC&A-D¤[=H9K�nLA-D4S�D=X-AeZ2F ¼ KL?�A-J�?°C9KLD�GsZ=AgG¦¥�[AoV�?�A-X-G9H9KLD=JBt(F=A � C-��JB?{D=AgCYAp[4S�C9CYA
H9JBA�DÁA-D(G9H9Ak?�S¼[=H9K�Z=F=XUGIJBKLDÁA-Gm?�S¼Z=VUGIA�XUGIJBKLD   Z=K�D=XkD=KLF=CmCYKLQRQeA-CvZ4S�D=C7?�AfX�S�C �=at¾ A-Gm?�S
Z=J 4 F=CYJ�KLD¤[A�F2GsCYARO}S�JBH9Ag[=S�H^X�KLF=H9S�D�GsD=A�F2G9H9ARA-Gs[4S�H^X-KLF=HIS	D(GsX i S	H9jLV a � SlC9A-X-GIJBKLDÛA [ X|S�X-A
Z=J 4 V-H9A�D�G9J�A�?B?�A&A-CYG�S�?BKLH9CwZ2KLD=D=V-A²[4S	Hx?�SgOPKLH9Q�F=?�A � ��G Í K�K	OªG|b Ä �LÈ Ä   ³� Y� � � � µ Ó Ð �� à ¬�� °���� c ��� ± Ó c °���� ^ �� ± Ó � � ^ � �

´²� � Ó c °X� Ó� ^ � Ó� ± Ð � � �´ Ó�=� � �2a�å� 
K m ��$� ��� � A-G �!��� �-� � c � Ä(  ] Ó¢¡�£ C9KLD�Gx?BA�CzX�KLD=C�G]S�D�G9A�CxZ=A&X-KLF=[=?�S�jLA�S�¢�J�S�?A-GznLA�XUGIKLHYJ�A-?
Z=KLD2D=V�A-C�[4S	Hc?�SgG i V-KLH9JBA X k É b � � A-CYGc?���V�D2A�H9j�J�A^X�JBD=V-G9J�t(F=A\Z=As?���V�?BA�X-G9H9KLDlZ=A^HYA�X�F2?°AUG ´²� A�C�G
?���V�D2A�H9j�J�A\Z=F�D=A�F�GIH9JBD=KpJ�D=X-J�Z=A-D�G a

� KLF2HwKLy2G9A�D=JBHw?�SsC9A�XUGIJBKLDmA [ X|S	X�A&GIK	G]S�?BA�b(J�?C9F [ G�Z ��J�D�G9V�jLHYA�Hw?+��V-t�F=S	GIJBKLD �=a�å CYF=Hx?���J�D�GIA-HVk
n	S�?�?BA _ ��¤ s ]¦¥ �¨§ª© � a Z=A-C^V�D=A-H9jLJBA�C\[A�H9QRJ�CYA�C\[KLF=H\?+��V-?�A�XUGIHYKLD¤Z=AoH9A-X�F=? a � ��V�D2A�H9j�J�AoQRJ�D=JBQ7S�?BA�¢¤ s ]�A-CYGsã2¢�V�AR[4S�H^?�ApC9A-F=J�?~Z2AeZ=VUGIA-X-GIJBKLDÛZ=Ae?+��A�¢�[�V-H9J�A-D=X�ApAUG �«§ª© �f� XUO a H9A-?�S	G9J�KLD �=aV��  A�C�G
F=D=A\X-KLD�GIH9S�J�D�GIA�?�J�V-A&Àg?�SgX�J�D2V�QeS	GIJBt�F2A�Z=A\?�S�H9V�S�X-G9J�KLD a1j Dl[�A-F2GwnLK�J�HwCYF=Hx?�A�GIS�y=?BA|S�F �2a Ä\?�S
C9A-X-G9J�KLDRA [ X|S	X�A�G9K�G]S	?�AxZ=A�Z=J 4 F=CYJ�KLDpV-?�S�C�GIJ�t(F=A h)�O^l��f [KLF=HEZ=JBn�A�HYC9A�CzC9KLF2H9X�A-CzZ2A�D=A-F2GIHYJ�D=K�C
C9K�?�S�JBH9A�C � S|nLA-X �¢¤ s ] � �  Ua

� S\OPK�H9QgF=?BA �=a�å A-GE?BA�C�n	S�?BA�F=HYC~Z=FoG]S�y2?�A|S	F �=a ÄxD2AwGIJ�A-D=D=A-D(GE[=S�C~X�KLQR[2G9AwZ=A�CEX-KLH9HYA�X-G9J�KLD2C
HIS	Z=J�S	G9JBn�A�C�t(F=J"CYKLD�G�O}S�JBy=?�A-CxZ4S�D=C�?�Spj�S�QRQeA\Z���V-D=A�HYjLJ�AsZ=A�C�D=A�F�GIH9JBD=KLCcC9KL?�S�J�HYA�C a,ä ?B?�A-CcCYKLD�G
Z=A\?+��KLHYZ=H9A�Z=A ë ` � U S i X�S�?�?�A-GcS�? a bÄ �n�H¾�  [�K�F=Hw?�SgCYA�XUGIJ�K�DmA [ X|S�X-A^J�D�GIV-jLH9V-A\A-GcÀg[A�Fl[=H9Â-C
J�D2Z=V�[A�D=Z=S�D�GIA�CcZ=A^?���V�D2A�H9j�J�A a
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¼ KLF=H9X-A�C Y ° h)� ^���f ± Y ° h�®�^���f ± Y ° h��¢^ � M ¡ ?   Y ° h)�j^ M � ÊsS  [=[ ��U � ë _ ¾ A X^  Ä�Ä a�å 9�a Ä _2a�_ ÄLÄ atÖ
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T S�D=C^X-AgG]S�y=?BA|S�F�b�KLD¤SlS�F=CYC9J{HYA�[KLHYG9Vo?�A-C�n	S�?�A-F=H9C\Z=Ao?�S7C9A-X-G9J�KLD¤A [ X�S�X�ApZ=AoZ=J 4 F2C9J�K�D
V�?�S�CYG9J�t(F=A h)®Ê^�� f � n�S	?�S�y=?BA\S�F=CYC9J�[KLF=H h)¯²^�� f  �a ¡ A-G9G9A²JBD�GIA�H9S�X-G9J�KLDlD=As[A�F2GcC9As[=HYK�Z=F2J�H9A
t(F=Ax[4S�H~X-KLF=H9S�D�GED=A�F2G9H9A � �=aV��  b�C9S\C9A�XUGIJBKLDoA [ X|S	X�A�A�C�GzZ2KLD=XxD4S	G9F=H9A-?�?BA�QRA�D�G{[=?BF=C�O}S�JBy=?�Azt(F=A
[KLF=H~F=DRD=A�F�GIH9JBD=KsZ=AxG¦¥�[A�V�?BA�X-G9H9KLD2J�t(F=A a'j DRH9AUGIJ�A-D=Z=H9S^t(F=A�Z4S	D=Cz?�S&j�S�QRQeAWZ ��V-D=A�HYjLJ�A�Z=A-C
D=A-F2GIHYJ�D=KLC�CYKL?�S�JBH9A-C�b2K�DÅSo?�SgHYA�?�S	GIJBKLDmQeK�¥�A�D=D=Ap³Y �nÄ f � �Y �nÅ f � � « � ^ � � �2aÜÈL 
� S�ã4jLF=HYA �=a ë QeKLD�G9H9A\?�S²C9A�XUGIJBKLDlA [ X|S�X-A^Z=A\Z=J 4 F=CYJ�KLDvV-?�S�C�GIJBt�F2A\J�D�GIV-jLH9V-A\C9F=Hx?+��V-D=A�HYjLJ�A�Z=A
?���V�?BA�XUGIH9K�D�Z2AsHYA�X-F=?r[�K�F=H ��¤ s ] � � AUG�[KLF=HxZ2J 4 V�H9A-D�GIA�CcCIS|n�A�F=HYC�Z=F�D=A�F�GIH9JBD=KpJ�D=X-J�Z=A-D�G a
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[�[?\ � \�] ÚuÝmÝ½Ù$^v�0ßC� _ ·�Ú`Ý�Ú:`ba Ø ·�Ù$c Ú��K��ßfÞÛÚuÝ �ãÀ
Ö u�×!ØBÙEÚ{ÛuÛ�Ü*Ý ÉU�¨Þ ! � Ê ��ß�à¢áhâ´ã Û5×Cu5wBä�Ù~u,u(Ú â~åªâ~æ ×!ä�ç!u5ç!w Ö u�w&Û5Ø æ × å ×!è�uoØ æ ×:Ú Ö æ ×!×!Û�u5Ø�é å w<ê

FÑë~ì�í Ý Z �¨î �ðï Ô à �òñIó�ô Ê�õ Ë É�ö�÷�ø<ù�ú
�2ë~ì�í Ý ï �EÉ �ðï Ô7û(ü�ý{þ ÒkÉ�ö�÷*ÿ �

u5× é å w&Ú{Ùyè5ç â Ù~u�w á¤æ × � æ ÙyÚ���ç!u���¦���u�é æ ç!w Ö u5Ø�ä>w å × Ö u�Ø � å�â u�ç!wBØ Ö u ö�÷ á9â¯åðâyæ ×!ä>çCu5ç!w Ö u
wBÛ�Ø æ × å ×!è5u�wBu�Ø&ÚBu�ÚBw Ç Ø/ä>w å × Ö u��&Ä å w¤u À u	��é â u á é æ ç!w$Ë�
 Ò ô É�ö�÷ ÝóÔ ���� á:â¯å wBu â¯å ÚBÙ æ ×ªéCwBÛ5è�Û Ö u�×:Ú{uÖ æ ×C×!u �2ë~ì�í õ ï É Ô-Ô ÿ � ��� ã u £ u(Ú Ö u â¯å � å Ú{Ù Ç w&u�×!u�é æ ç!wBw å Ö æ ×!è°¦�Ú{w&u}Ù���é æ w&Ú å ×:Ú���ç!u°é æ çCwÖ u�Ø9u À éCÛ5wBÙyu5×!è�u5Ø å ú å ×:Ú Ö uÂÚ{w Ç Ø â~æ ×!ä�ç!u5Ø Ö ÙyØ&Ú å ×!è5u�Ø/u�×:Ú{wBu â¯å Ø æ ç!w&è5u�u�Ú â u Ö Û(Ú{u�è�Ú{u�ç!w����ÑÚ/é â çCØæ ×�è��!u5w&è��!u5w å Ã�Ø æ × Ö u5w Ö u5Ø�Æ å Ù�� â u�Ø � å�â u�ç!wBØ Ö u ö�÷ á é â ç!Ø æ × Ö u � w å Û â~æ Ùyä>×!u�w â u Ö Û(Ú{u�è�Ú{u�ç!wÖ u â¯å Ø æ ç!w&è5u��$ØBÙ æ × � u5çCÚGwBu�Ø&ÚBu5w�Ã â~å wBÛ�Ø æ × å ×!è5u æ Ð â´ã u £ u�Ú�u5Ø¾Ú â u<é â ç!ØãÆ æ w&Ú����

�bu5Ø�u À é!Û5w&Ù~u�×!è5u�Ø°çCÚBÙ â ÙyØ å ×:Ú Ö u5Ø�Ø æ ç!w&è5u�Ø å w¾Ú{Ù Ó è5Ùyu â~â u5Ø Ö u�×Cu5çCÚBwBÙ~× æ Ø��$èSÆ��bé å w&ÚBÙ~uª©B©&©�� æ ×:ÚÖ u�Ø�� å ØBu5Ø�Ú{w æ é;è æ ç!w¾Ú{u5Ø�é æ ç!w§¦�ÚBwBuoØBu�×!ØBÙ�� â u�Ã â#ã u £ u(Ú Ö u â¯å � å Ú{Ù Ç wBu��!© â Æ å ç Ö w å�å ÚBÚ{u�× Ö w&u â~å
× æ ç � u âyâ u§ä>Û�×!Û5w å Ú{Ù æ × Ö ã u À é!Û5w&Ù~u5×Cè5u5Ø¨Ã âyæ ×!ä>çCu5Ø�� å Ø&u5Ø��! å ���bz,H � á  ��� á#" Ù~× æ Ø á �$����Ñé æ çCw
é æ ç � æ Ù~w � w å Ù���u�×:Ú§é!w æ Ó Ú{u5w Ö u�è�u�ÚGu £ u�Ú��

WY² � T!N O³SA�ªV(Q7�&ORQ&%7®��

� ã u £ u(Ú Ö u â¯å � å Ú{Ù Ç w&u Ö u � Ùyu5×:ÚYu À évÛ5wBÙ���u�×:Ú å�â u���u5×:Ú}Ú{w Ç ØYé!w å Ú{Ù���çCu�é æ ç!w Ö u5Ø'��Ù â Ù~u�ç ÀÖ u Ö u�×!ØBÙEÚ{Û � å wBÙ å � â u á è å w æ × éKu�çCÚ å�âyæ wBØª¦(Ú{wBu8Ã â¯å w&Û5Ø æ × å ×!è�uqé æ çCw Ö Ù £ Û5w&u5×:Ú{u�Ø�Û�×!u5w&ä>Ù~u�Ø
�$è æ ×:Ú{w å Ù~w&u���u5×:Ú å ç À ��Ù â Ùyu5ç À Ö u Ö u5×!Ø&ÙyÚBÛ<è æ ×!Ø¾Ú å ×:ÚBu(� á Ø å ×!Ø å � æ Ù~w)�vu5Ø æ Ù~× Ö ã ç!× å è�è æ w Ö é å w DÆ å ÙEÚ2u5×:ÚBwBu â u�Øbè å w å è�ÚBÛ5wBÙyØ&ÚBÙ���ç!u5ØbÛ�×!u5w&ä>Û�ÚBÙ���ç!u�Ø Ö u â~å Ø æ ç!wBè�u Ö u/×Cu5çCÚBwBÙ~× æ u�Ú â u*��Ù â Ù~u�çGÚBw å � u�wBØBÛ��+ æ ×:Ú{w å Ù~w&u���u5×:Ú$Ã<è5u,��ç!Ù!Ø&u§é å ØBØ å ÙyÚ Ö å ×!Ø â u � Ù Ö u æ ç Ö å ×CØ ç!×-��Ù â Ù~u�ç Ö u Ö u5×!Ø&ÙyÚ{Û§è æ ×!Ø&Ú å ×:Ú{u áâ u�ØµØ æ>â çCÚBÙ æ ×CØ "/.10 ×!u�Æ æ ×:Ú3é â ç!ØµÙy×�ÚBu5w � u5×CÙ~w3u À é â Ù~è�ÙyÚBu���u5×:Ú â~å Ö ÙyØ&Ú å ×!è5u
u5×:Ú{w&u â¯å Ø æ ç!w&è5u<u(Úâ u Ö Û(Ú{u�è�Ú{u�ç!w�23�0Ä æ ç!w�ç!×ðè æ ç!é â u4� ñ?ó�ô(5 ö�÷ � ÓbÀ Û á�â~å éCw æ � å �!Ù â ÙyÚ{Û Ö uYÚ{w å ×!ØBÙEÚ{Ù æ ×�×Cu Ö Û�éKu�× Ö
é â ç!Ø6��ç!u Ö u â#ã Û�×!u5w&ä>Ù~u Ö ç;×!u�çCÚ{w&Ù~× æ �

J,×�éKu�çCÚ � æ ÙywµØ&è��!Û�� å Ú{Ù���ç!u���u5×:Ú§ØBçCw â¯å Ó ä>ç!wBu�ô7��� â uGÚ ú évu Ö u<wBÛ�ØBç â Ú å ÚBØ å è5è�u5Ø&ØBÙ�� â u5Øµu5×
ØBçCé!é æ Ø å ×:Ú-��ç!u â´ã å Ú&Ú{Û5×�ç å Ú{Ù æ × Ö ç98hç À Ö u�×!u�çCÚ{w&Ù~× æ Ø}u5Ø¾Ú Ö ç!u¾Ã â#ã u £ u(Ú "/.10 �*��u�Ø Ö Ù £ Û D
wBu�×:Ú{u5Ø;: æ ×Cu5Ø�wBu5éCwBÛ5Ø&u5×:Ú{Û�u5Ø}Ø æ ×:Ú å Ù~ØBÛ	��u�×:Ú�è æ ��é!wBÛ	�!u5×!Ø&Ù�� â u5Øou5×�Ø ã å Ù Ö å ×:Ú Ö u5Ø�è æ çCw��vu5Ø Ö u
é!w æ � å �!Ù â ÙEÚ{Û Ö u}Ø&ç!w � Ù~u Ö u â¯å Ó ä>ç!w&u Ï � « � . ç!é!é æ Ø æ ×!Ø<��ç ã çC×!uªu À évÛ5wBÙyu5×!è�u Ö Û(Ú{u5è(Ú{u Ö u�Ø<×!u5ç DÚ{w&Ù~× æ Ø
Ø æ�â¯å ÙywBu5Ø Ö ã Û5×!u�wBä>Ùyu=� æ ú u5×!×Cu > × õ@?½ù " uBA u(Ú æ �CÚBÙ~u5×:Ú
ç!×!u}é!w æ � å �CÙ â ÙEÚ{Û Ö u}Ø&ç!w � ÙyuCP×ED õ ÷û �$è5u�Ø9ä�w å × Ö u5ç!w&Ø/×�ç&��Û5w&Ù���ç!u�Ø/è æ wBw&u5Ø&é æ × Ö u5×:Ú¨Ã â#ã u À éKÛ�wBÙ~u�×!è5uGF æ ��u�Ø&Ú å Å�uH����J,× � æ ÙEÚ��ç!uqé æ ç!w}ç!×!u � å�â u5ç!w Ö u ö�÷ Ö æ ×!×!Û5u á Ù â ú å Ö u�ç À � å�â u�ç!wBØ Ö u ñ?ó�ô è æ wBwBu�ØBé æ × Ö å ×�Ú�Ã â~å
é!w æ � å �!Ù â ÙEÚ{Û Ö u�Ø&ç!w � Ùyu�è��Cu5wBè��CÛ5u ê

IJ� å é!wBu	��Ù Ç w&u � å7â u5çCw-� â u5Ø,Ú{w&Ù å ×Cä â u�Ø,× æ ÙywBØ Ö u â¯å Ó ä>ç!wBu Ï � « � á ��ç!Ù u5Ø¾Ú�Ãqévu5ç�é!w Ç ØoÙ~× DÖ Û�éKu�× Ö å ×:ÚBu Ö u ö�÷ á è æ w&wBu�ØBé æ × Ö å ç Ö Û��!çUÚ Ö ç�w&Û5ä>Ù���u å Ö Ù å � å Ú{Ù���ç!u æ �UÚ{u5×�ç é å w â~å
w&u â¯å Ú{Ù æ × Ï �$?(K7� + u5Ø,Ø æ>â çUÚ{Ù æ ×!Ø Ö æ ×!×!u5×:Ú â~å â Ùyä>×!uL� æ w&Ù�: æ ×�Ú å�â u å é!évu â Û5uNM(wBÛ5ä�Ù���u å Ö Ù å D� å Ú{Ù���ç!uOM Ö u â¯å Ó ä>ç!wBu�ô7�¨�P�¨Ä æ ç!w Ö u5Ø�×Cu5çCÚBwBÙ~× æ Ø å ú å ×�Ú�ç!×!u�Û�×!u5w&ä>Ù~uQ� æ ú u5×!×!u Ö u
?�ù " uBA á è5u�Ú&Ú{uYØ æ�â çCÚBÙ æ ×òè æ wBw&u5ØBé æ × Ö w å ÙEÚ'Ã�ç!×Cu Ö Ù £ Û�wBu�×!è5u Ö u-� å ØBØ&u Ö u â#ã æ w Ö w&u Ö uï Ô ß û ù(ú ô �

RTS ½6Ð#Ð#½ ¹¨º(»3U�¼I½¾¼I¿bÏ¨»5Ð#½&¿!V¢Ï¨½¾»5Ð�À�½ ÉÂ¸�»IÏW¾¿´½�Ï¨É3ÍI¹¨Ï¨Ê¾Ï Ð´½XV¢Ï¨¸µ¹¨½ÑÀI½�U(¿ZY À#[ ¸(À�Ï�¸]\?¸�Ð#Ï�Ê6Ï Ð!Y	^
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Régime adiabatique

Non adiabatique

cedgfPhhg3hji#k>iml`n�oNp�q�n'r]s½éut�oNvOw�x�y`zun'{}|~z���n'r]�7q�zuw�x��P�/�J�bò {ev���r�q�n'p�q�v���������� ê ë:í ����� ï����

IJ� å Ö u5çP�UÙ��	��u � å7â u5çCw)��è5u5w&è â u5Ø�� â~å ×!è�Ø Ö u â¯åG� ä>ç!wBu)�P� « ��è æ wBw&u5ØBé æ × Ö=� â¯å,� × Ö ç}w&Û5ä>Ù���uå Ö Ù å � å Ú{Ù���ç!u á â~æ w&Ø���ç!u â~å é!w æ � å �!Ù â ÙEÚ{Û Ö uªØBçCw � Ù~u}w&u�� æ ×:Ú{u � è å çCØBu Ö u â~å é!w æ � å �CÙ â ÙEÚ{Û
× æ × ×�ç â~â u Ö u�è�� å ×!ä>u���u5×:Ú Ö ã Û�Ú å Úªé!w æ é!w&u � â¯å wBÛ5Ø æ × å ×Cè5u���� æ ç!w â u5Ø°éKu(Ú{ÙyÚBØ å ×Cä â u�ØÖ u���Û â¯å ×!ä�u ö�÷ ávâ¯å é!w æ � å �CÙ â ÙEÚ{Û Ö u°ØBç!w � Ùyu}u5Ø¾Ú å�âyæ wBØ Ö æ ×!×CÛ5uªé å w C�� D � C��3� á è5u���çCÙ
w&u � Ù~u�×�Ú � å � æ Ùyw â¯å è æ ×�ÚBw å Ùy×:Ú{u���
�  ô�¡ ö	¢ ��ñ � ô Ý¤£¥�¾ý ù á â~å � å7â u5çCw Ö u â¯å è æ ×CØ&Ú å ×�ÚBu
Û(Ú å ×:ÚªÚ{u â~â u���ç!uQ¦}§O¨ Ý ï ü Z � + u(ÚYu5×!Ø&u��=� â u Ö u�Ø æ�â çCÚBÙ æ ×!Ø°è æ w&wBu5Ø&é æ × Ö©� â~å é å w¾Ú{Ù~uæ � â Ù���ç!u<× æ ����Û5u'M5H æ × å Ö Ù å � å ÚBÙ���ç!uOM��

IJª�×!u
Ú{w æ Ù~Ø&Ù��	��u§Ø æ�â çCÚBÙ æ ×�é â ç!Øm� å wBä>Ùy× å�â uÂè æ ×!Ø&Ù~Ø&ÚBu � é!w&u5× Ö wBu â¯å � å�â u�ç!w Ö u â´ã å ×!ä â u Ö u
��Û â~å ×!ä>u Ö å ×!Ø â u � Ù Ö u�é æ ç!w â~å ��ç!u âyâ u â¯å é!w æ � å �!Ù â ÙEÚ{Û Ö u�ØBç!w � Ù~u � â¯å w&Û5Ø æ × å ×!è�u u5Ø¾Ú
è�u â~â u<wBu�è��!u5w&è��!Û5u�� � ã å é!w��5Ø â¯å Ö ÙyØBè�ç!ØBØ&Ù æ × Ö u â¯å ØBu�è�ÚBÙ æ ×��P�¨�P�¨� á!â¯å é!w æ � å �CÙ â ÙEÚ{Û Ö uoØBç!w D� Ù~u � â¯å w&Û5Ø æ × å ×!è�u á Ö å ×!Ø â uÂw&Û5ä>Ù���u å Ö Ù å � å Ú{Ù���çCu á u�Ø&Ú Ö æ ×!×!Û�u§é å w C��ED � ��
�  ô ö	¢ ��J,×æ �UÚ{Ù~u�×:Ú Ö æ ×!è C��ED Ý ï ü Z é æ ç!w���
� L« ¡ ö�÷¬ �¯® � ÞO°O° á è5u±��çCÙ/è æ wBw&u5Ø&é æ × Ö²� â¯å è æ çCw��vu
é â~å Ú{u Ö u â~å�� ä>ç!w&u;�P� « u(Ú â~å wBÛ�ä>Ù æ × � u5w&ÚBÙ~è å�â u Ö çkØBè��CÛ�� å ô7�¨�P�

�bu°Ú ú éKu Ö u � ä>çCwBu���ç!Ù � Ù~u5×:Ú Ö ã ¦(Ú{wBu�è æ �±��u5×:Ú{Û�u°u5Ø¾Ú<è æ ×!Ø&ÚBwBç!ÙEÚ � é å w&Ú{Ùyw Ö ã ç!×Cu}ç!×!Ù���çCu
é!w æ � å �!Ù â ÙEÚ{Û Ö u�ØBç!w � Ù~u á è æ wBwBu�ØBé æ × Ö å ×�Ú � ç!×±8hçP� Ö uG×!u5çCÚBwBÙy× æ Ø Ö ã Û�×!u5w&ä>Ù~u Ö æ ×!×CÛ5u�� + æ �±��u
× æ çCØ â u � u5wBw æ ×!Ø Ö å ×!Ø â¯å é å w¾Ú{Ù~uo©&©B© á Ù â u]�CÙyØ&ÚBu�� å Ù~×:Ú{u�× å ×:Ú�é â çCØBÙ~u�ç!wBØ�wBÛ�ØBç â Ú å ÚBØGè æ wBw&u5Ø&é æ × DÖ å ×:Ú ��Ö Ù £ Û�wBu�×�ÚBu5ØªÛ�×!u5w&ä>Ù~u�Ø'� æ ú u�×!×!u�Ø á è5u���ç!ÙµéKu�w���u�Ú Ö u è æ ×:Ú{w å Ù~× Ö wBu�u�×!è æ w&u�é â çCØ â u�Ø
é å w å �±��Ú{w&u5Ø Ö ã æ ØBè�Ù â~â~å Ú{Ù æ ×!Ø	� � u
é â ç!Ø á è æ �±��u�× æ ç!Ø å�â~âyæ ×!Ø â u � æ Ù~w Ö å ×!Ø â¯å ØBu�è�Ú{Ù æ ×���ç!ÙvØBçCÙyÚ á
Ù â u]�CÙyØ&ÚBu Ö ã å çCÚ{w&u5Ø3Ùy× Ö Ùyè5u5Ø/u��UévÛ5w&Ù���u5×:Ú å ç1����ç!Ù Ö Û5évu5× Ö u5×:Ú Ö u
è�u5Ø3é å w å �±��ÚBwBu�Øµu�Ú Ö ç�� æ Ö uÖ ã æ ØBè�Ù âyâ¯å ÚBÙ æ ×��
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+ æ �±��u æ × â#ã¨å � ç ábâ u5Ø æ Ø&è5Ù âyâ¯å ÚBÙ æ ×CØ Ö uY×!u�çCÚ{w&Ù~× æ Ø<Ø æ ×:Ú�ä æ ç � u5w&×!Û5u�Ø�é å w<��ç å Ú{w&u�ä�w å × DÖ u�ç!wBØ<ê â´ã Û5×!u�wBä>Ùyu Ö ç�×Cu5çCÚBwBÙ~× æ!áCâ uGÚ{u	��éCØ3u5×:Ú{w&u â¯å é!w æ Ö ç!è(Ú{Ù æ ×�u�Ú â~å Ö Û(Ú{u�è�Ú{Ù æ × áUâ u���Û â~å ×!ä>u
u5×:ÚBwBu â u5Ø Ö Ù £ Û�wBu�×�ÚBu5Ø�Â å ��Ù â~â u�Ø§u�Ú â~å Ö Ù £ Û�wBu5×Cè5u Ö u�� å Ø&ØBu}u�×:Ú{wBu â u5ØGÛ�Ú å Ú{Ø,éCw æ é!w&u5Ø Ö u°é!w æ D
é å ä å Ú{Ù æ ×���H æ ç!Ø å7â~â~æ ×!Ø � æ Ùyw�è æ �±��u�×�Ú â~å � å w&Ù å ÚBÙ æ × Ö u�è5u�Ø���ç å ×:Ú{ÙEÚ{Û�Ø�� æ Ö Ù � u â u-8hçP� u(Ú
��ç!u âyâ u�Ø�Ùy×7Â æ w�� å ÚBÙ æ ×CØ æ ×kévu5çCÚ å Ùy×!ØBÙ æ �CÚ{u�×!Ù~w	�

L:¬ÄÃC¬E Å�Æ �IS¼Ç�È1É���Ê T É�O³S�Ë�Ì T7Í ®��GÎ?� T O³S!ÏhQ7®
� å ×!Ø â uqè å Ø Ö ã æ Ø&è5Ù âyâ¯å ÚBÙ æ ×CØªÙ~× Ö çCÙyÚ{u�ØYé å wYu £ u�Ú "/.10 á¤â u�8hçP� Ö uk×!u�çCÚ{w&Ù~× æ Ø�Ø æ�â¯å ÙywBu5Ø

évu5çCÚ
¦�Ú{w&u}é å w¾Ú{Ùyu â~â u���u5×:Ú�wBÛ�ä>Û5×!Û�wBÛ}u�×�Ú{w å � u5w&Ø å ×:Ú â¯å þ�u�wBw&u á è ã u�Ø&Ú ��Ö Ù~w&u�évu5× Ö å ×:Ú â¯å ×�çCÙyÚH�
� å w
è æ ×�ÚBwBu áKâ u5Ø
×Cu5çCÚBwBÙ~× æ Ø Ö Û�Ú{u�è�ÚBÛ5Ø Ö çCw å ×:Ú â~å<Ð&æ çCwB×!Û�u°×!u�Ú{w å � u5wBØ&u5×:Ú<é å Ø â¯å þ�u5wBw&u å � å ×:ÚÖ ã å ÚBÚBu5Ùy× Ö wBu â u Ö Û�ÚBu5è�ÚBu5ç!w/u�Ú/×!u§Ø&ç&�!Ù~Ø&ØBu�×�Ú Ö æ ×!è§é å Ø/è�u�Ú&Ú{u�wBÛ5ä�Û5×!Û�w å ÚBÙ æ ×��:J<×�Ø ã å Ú&Ú{u5× Ö Ö æ ×Cè� è5u���ç ã Ù â ú å ÙEÚÂç!×!u Ö Ù £ Û�wBu�×!è5u�u5×:Ú{w&u â u<ØBÙyä>× å�â Ö Û�ÚBu5è�ÚBÛ â u Ð&æ ç!wÂu(ÚGè�u â ç!Ù Ö Û(Ú{u5è(Ú{Û â¯å ×�ç!ÙyÚ��

ªG× w å�Ñ ×!u	��u�×:Ú Ö u;è�u�Ú�u £ u�Ú�è æ ×!ØBÙyØ&Ú{u � Û�ÚBç Ö Ù~u�w â¯å wBÛ�é å w¾Ú{ÙyÚBÙ æ × Ö u5Ø�Û � �5×!u	��u�×:Ú{Ø�u5×
Â æ ×!è(Ú{Ù æ × Ö u â´ã å ×!ä â u å çÒ:5Û�×!ÙyÚ�� ö ¨ á è ã u�Ø&Ú � Ö Ù~wBu;u5×ÒÂ æ ×!è�ÚBÙ æ × Ö u â~å Ö ÙywBu5è(Ú{Ù æ × Ö ã å w&wBÙ � Û�u
� ö ¨ Ý ® â~æ w&Ø���ç!u â u .Uæ�â u5Ù â u5Ø&Ú å ç/:5Û�×!ÙyÚ��òu�Ú ö ¨ Ý ï Þ ®OÓ âyæ wBØ���ç ã Ù â u�Ø&Ú å ç*× å Ö Ùyw����K� ×òu £ u�Ú á
ØBçCÙ � å ×:Ú â~å é æ ØBÙEÚ{Ù æ × Ö ç .�æ>â u�Ù âhâ u�Øµ×!u�çCÚ{w&Ù~× æ Ø Ö æ Ù � u5×:Ú9Ú{w å � u5wBØ&u5wÂç!×Cu,é â çCØ æ ç�� æ Ùy×!Ø9ä�w å × Ö u
Û5é å Ù~Ø&ØBu5çCw Ö u�� å ÚBÙ��5w&uGé æ ç!w å ÚBÚBu5Ùy× Ö wBu â u Ö Û�ÚBu5è(Ú{u5çCw�� � u,é â çCØ á u5×�Â æ ×Cè�Ú{Ù æ × Ö u,è5u(Ú å ×!ä â u á�â u
×!u�çCÚ{w&Ù~× æ � å Ú{w å � u5wBØ&u5w æ ç × æ × â u�è�Ôoç!w Ö u â¯å þ�u5wBw&u á è5u���ç!Ùvévu5çCÚµu5×!è æ wBu å ç!äO��u5×:Ú{u�w â#ã u £ u(ÚÖ uowBu�ä>Û5×CÛ5w å Ú{Ù æ ×&ÕH�

L:¬ÄÃC¬ÄÃ Å�Æ �IS N Q?O N È T!T O$�{�

�bu5Øoè å w å è�ÚBÛ5w&Ù~Ø&ÚBÙ���ç!u�Ø Ö u â¯å Ú{w å3Ð u5è(Ú æ ÙywBu Ö u â~å þ�u�wBwBu âyæ wBØ Ö u�Ø å w&Û � æ>â çCÚBÙ æ × å çCÚ æ çCw Ö ç.Uæ>â u5Ù â�æ ×:Ú Ö u5ç1�qè æ ×CØBÛ���ç!u�×!è5u�Ø,ØBçCw â uÁ8hçP� Ö uo×!u�çCÚ{w&Ù~× æ Ø Ö Û�ÚBu5è�ÚBÛ��

Å*Ö`× � T S$�BO × O³SA�LØC�
®]Ù È��(%7O´S6��SA�P�B��� N S#�(�

� ã æ w��!ÙyÚBuµÚ{u�wBw&u5Ø&ÚBwBu§u5Ø¾Ú¤u âyâ Ù~éUÚ{Ù���ç!u á7â u .Uæ>â u5Ù â Û(Ú å ×:Ú � ç!× Ö u�Øµ��Â æ ú u5wBØ Ö u â#ã u â~â Ùyé!ØBu á Ö æ ×!è â~åÖ ÙyØ&Ú å ×!è5u»þ�u�wBwBu D .Uæ�â u5Ù â � å wBÙyu å ç�è æ çCwBØ Ö u â´ã å ×!×CÛ5u�� + u�Ú&Ú{u � å wBÙ å Ú{Ù æ × Ö u Ö ÙyØ&Ú å ×!è5u9é!w æ Ö ç!ÙEÚ�çC×!u� å wBÙ å Ú{Ù æ × Ö çÚ8hçP� Ö u-� å ×CÙ��5w&u}é!ç!w&u���u5×:Ú�ä>Û æ ��Û�ÚBwBÙ���çCu�ê â u=8hç1� å ÚBÚBu5Ùyä>× å ×:Ú â¯å þ�u5w&wBuYu5Ø¾Ú
é â ç!Ø9Û â u � Û â~æ wBØ���ç!u â¯å þ�u5wBw&uGu�Ø&Úµé â ç!Ø¤é!w æ è��Cu Ö ç .Uæ>â u�Ù â ��é!Û5w&Ù��!Û â Ùyu(�*��ç!u âyæ wBØ���ç ã u â~â u�u�Ø&Ú9é â çCØ
Û âyæ Ù~ä�×!Û5u�� å é7�!Û â Ù~u(�]� + u(ÚBÚBu � å wBÙ å Ú{Ù æ × Ö ç�8hçP� á Ö ã ç!×!u å ��é â ÙyÚBç Ö uG� å �UÙ�� å�â u Ö ã u5× � Ù~w æ ×QÛ'Ü á
×!u Ö Û�éKu�× Ö;Ö ã¨å çCè5ç!×�� æ Ö � â u,u�Ú�Ùy×�ÚBu5w � Ùyu5×:Ú Ö å ×CØ§Ú æ çCÚBu5Ø â u�ØÂu��Ué!Û5w&Ù~u�×!è5u�Ø
ØBçCw â u5ØÂ×!u�çCÚ{w&Ù~× æ Ø
Ø æ�â¯å ÙywBu5Ø	�
Ý S ½¤Ì$½&¿´¸(Ï Ðb¹¨½ Ê¾¸(Ì2Í�º(¼?¿b¼I»,½�Þ>½6Ðß�ÕHà ¸áV(½BÊ�¼I»GÍ�½6Ð´Ï Ð�¸�»3U�¹ ½ À�½ÑÉ)Y¾¹�¸�»3U�½6âEÌ#º(¹¨¼�Ð#Ï¨º(»<Õ(ß�ã*äE^
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� å � å wBÙ å Ú{Ù æ × Ö u â~å Ö Ù~Ø¾Ú å ×Cè5u'é�u5wBw&u D .Uæ>â u�Ù â�å�å ç!Ø&ØBÙÑç!× u £ u(Ú Ö å ×!Ø â u}è å Ø Ö ã æ ØBè5Ù â~â~å Ú{Ù æ ×!ØÖ å ×CØ â u � Ù Ö u á è å w�è ã u5Ø&Ú Ð ç!Ø&ÚBu���u5×:Ú�è5u�Ú&Ú{u Ö Ù~Ø¾Ú å ×Cè5u���çCÙ�u�×:Ú{wBu Ö å ×CØ â u è å�â è5ç â Ö u â¯å é!w æ � å �CÙ â ÙEÚ{ÛÖ uoÚ{w å ×!ØBÙEÚ{Ù æ × æ ç Ö u�Ø&ç!w � Ùyu���Û��`���P�ÄK#���`� æ ç!w§ç!×!u�Û5×!u�wBä>Ùyu Ö u�×Cu5çCÚBwBÙ~× æ±� �UÛ�u���é å w§u��Uu���é â u
u5× wBu5ä å w Ö å ×�Ú â¯å w å Ùyu Ö ç��!Û�w�ê â~â Ù~ç&� è æ �±��u Ö å ×CØ â´ã u��Ué!Û�wBÙyu5×!è�uÁë æ w&u��UÙ~× æ � á�â¯å � å wBÙ å Ú{Ù æ × Ö ç
8hçP�*×!u Ö Û5évu5× Ö w å é â çCØ���ç!u Ö u â¯å � å w&Ù å ÚBÙ æ × Ö u Ö Ù~Ø¾Ú å ×!è�u��e� ã å ��é â ÙEÚ{ç Ö uL� å �UÙ�� å�â u Ö u}è5u�Øæ Ø&è5Ù âyâ¯å ÚBÙ æ ×CØ�évu5w���u(Úªç!×!u���u�ØBç!w&u Ö u â´ã å ×!ä â u Ö u���Û â¯å ×Cä>u ö á u�Ú â¯å Â�w&Û���ç!u5×Cè5uqéKu�w���u�Ú Ö u
è æ ×!× å � Ú{wBu ñIó ô �

ì T�× ®~O T Q7O N È T Ø!�G®�Ù Q Ö ��S6�{�B�(� N S$�(�

� ã¨å �Uu Ö u
w æ Ú å ÚBÙ æ × Ö u â~å é�u5w&wBu,u�Ø&ÚÂÙy×!è â Ù~×!Û§é å w/w å é!é æ w&Ú å�â´ã Û5è â Ù~éUÚ{Ù���ç!u;��é â¯å × Ö Û � ×!Ù�é å wâ´ã æ w��!ÙyÚBu Ö uGwBÛ � æ>â çCÚ{Ù æ × Ö u â¯å é�u5w&wBuH���Cz è å ç!Ø&u Ö u,è�u�Ú&Ú{u,Ùy×!è â Ù~× å ÙyØ æ × á>â u .Uæ>â u�Ù â Ö u�ØBè5u�× Ö é â çCØ
� å Ø<Ø æ ç!Ø â´ã � æ w&Ù�: æ × Ö ç!w å ×:Ú â¯å ×�ç!ÙEÚou5×Ú�!Ù � u5w<��ç ã u5×�Û�ÚBÛ á è ã u�Ø&Ú ��Ö Ù~w&u=��ç ã u5×�� æ ê>u�×!×!u á ç!×
×!u�çCÚ{w&Ù~× æ Ö u � w å Ú{w å � u5w&ØBu5w�ç!×!uµÛ�é å ÙyØBØBu�ç!w Ö um� å Ú{Ù��5w&u/é â ç!Ø�ä>w å × Ö u/u5×=�!Ù � u�w}��ç ã u5×}Û(Ú{Û�� � å ×!Øâ uÂè å Ø Ö ã æ ØBè5Ù â~â~å Ú{Ù æ ×!Ø�è�wBÛ�Û5u5Ø9é å w u £ u(Ú "/.�0 á�æ ×�évu5çUÚ Ö æ ×!è§Ø ã å ÚBÚBu5× Ö w&u � ç!×!u§w&u5ä>Û�×!Û5w å Ú{Ù æ ×
é å w¾Ú{Ùyu â~â u Ö çN8hçP� Ö u=í3î3é â ç!Ø§Ù���é æ w¾Ú å ×:ÚBu
u5×Q�!Ù � u5w,��ç ã u5×;Û�Ú{Û��

L:¬ÄÃC¬gï ² O N SEÈI� N OðÈ T ØuÉ NBñ � × S#���
+ æ �±��u â u=� æ ×�ÚBwBu â~å Â æ w��}ç â u-�P�ÄK áKâ¯å é!w æ � å �!Ù â ÙEÚ{Û Ö ã æ Ø&è5Ù â~â¯å Ú{Ù æ × Ö Û�éKu�× Ö Ö u â#ã Û�×!u5w&ä>Ù~uÖ ç ×!u�çCÚ{w&Ù~× æ � + u�ÚBÚBu Ö Û5évu5× Ö å ×!è5u�u5× Û�×!u5w&ä>Ù~uòu�Ø&Ú Ö ã å Ù âyâ u5çCwBØ éCwBÙ�� æ w Ö Ù å�â u;é æ ç!w�é æ ç � æ Ù~w

u��Ué â Ù���ç!u�w â u�Ø Ö Ù � u5w&Ø,wBÛ�ØBç â Ú å ÚBØ Ö u�Ø<u��Ué!Û�wBÙ~u�×!è5u�Ø<ØBç!w â u5ØG×!u5çUÚ{wBÙy× æ Ø,Ø æ>â¯å Ù~wBu�Ø=��è	Â��Ké å w&ÚBÙ~u;ò#���+ æ ×!× å Ù~Ø&Ø å ×:Ú â u5Ø�è å w å è�ÚBÛ5wBÙyØ&ÚBÙ���ç!u5Ø Ö ç ØBévu5è(Ú{w&u�u5× Û�×!u5w&ä>Ù~u Ö u5Ø ×!u5çCÚBwBÙy× æ Ø Û	��ÙyØ�é å w�çC×!u
Ø æ ç!wBè�u áµæ × éKu�çCÚ Ö æ ×!è*Û(Ú{ç Ö Ù~u5w â u�Ø Ö ÙyØ&Ú æ wBØBÙ æ ×!Ø Ö ç ØBévu5è(Ú{w&u æ �CÚBu5×�ç u��Ué!Û�wBÙ���u�×�Ú å�â u	��u�×:Ú
é æ ç!wÂè æ ×�ÚBw å Ùy× Ö w&u â u5ØÂé å w å �±��ÚBwBu5Ø Ö ã æ Ø&è5Ù âyâ¯å ÚBÙ æ ×CØ��

+ æ �±��u§× æ çCØ � u5× æ ×CØ Ö u â u � æ Ù~w á Ù â u��UÙ~Ø¾Ú{u Ö u�× æ �=�!w&u5çP��Ùy× Ö Ùyè5u5Ø¤Ø&ç!ØBè�u5éCÚBÙ�� â u5Ø Ö u�� æ × D
Ú{w&u5w â´ã u��UÙ~Ø¾Ú{u5×Cè5u Ö ã æ Ø&è5Ù â~â¯å Ú{Ù æ ×!Ø��¼� æ ç!wGé æ ç � æ Ùyw � æ Ù~w�è5u�Ø
u £ u�ÚBØ,u��UévÛ5w&Ù���u5×:Ú å ç1� á Ù â Â å çUÚ Ö u�Ø
u��UévÛ5w&Ù~u5×Cè5u5Ø å Ö å éUÚ{Û5u�Øµévu5w���u(ÚBÚ å ×�Ú Ö u,Â å ÙywBu Ö u5Ø å × å7â ê�ØBu�Ø Ö ç�ØBÙyä>× å�â u�×�Â æ ×!è(Ú{Ù æ × Ö ç�Ú{u	��éCØÖ ã å wBw&Ù � Û5u á Ö u â~å Ö ÙywBu5è(Ú{Ù æ ×�u�Ú Ö u â´ã Û5×Cu5wBä�Ù~u Ö ç�×!u5çUÚ{wBÙy× æ Ö Û(Ú{u�è�Ú{Û�� + u5ØÂu]�UéKÛ�wBÙ~u�×!è5u á ��ç!Ù�Ø æ ×:Ú
Ú{w��5Ø Ö Ù Ñ è5Ù â u5Ø � ��u(ÚBÚBwBu}u�×�Ô�ç � w&u á Ø æ ×:Ú<×!Û�è5u5Ø&Ø å ÙywBu�Ø�è å w â u5Ø,× æ �=�!wBu�çP�*wBÛ5Ø&ç â Ú å Ú{Ø
u��UéKÛ�wBÙ D
��u5×:Ú å ç1� Ö Û Ð � u]�UÙ~Ø&Ú å ×:Ú{ØG×!u°Ø æ ×:Ú,é å ØGØBç Ñ Ø å ×:Ú{Ø,é æ ç!w§Ú{w å ×!è��!u�w
u5×:ÚBwBu â u5Ø Ö Ù � u5wBØ�� æ Ö � â u5ØÖ ã æ ØBè�Ù âyâ¯å ÚBÙ æ ×!Ø	�

� å ×!Ø â¯å é å w&ÚBÙ~u�ØBç!Ù � å ×�ÚBu á × æ ç!Ø � u�wBw æ ×!Ø Ð ç!Ø¾Ú{u���u5×:Ú6��ç!u â~â uGu�Ø&Ú â~å Ø&ÙyÚ{ç å Ú{Ù æ × u]�CévÛ5w&Ù���u5× D
Ú å7â u å è�Ú{çCu â~â u Ø&ç!w â u�Ø}×!u�çCÚ{w&Ù~× æ Ø°Ø æ>â~å Ù~w&u5Ø�� â u�Ø}u��UévÛ5w&Ù~u5×Cè5u5ØYçCÚBÙ â Ù~Ø å ×�Ú Ö ã å çCÚBwBu�ØªØ æ ç!w&è5u�Ø Ö u
×!u�çCÚ{w&Ù~× æ Ø
Ø æ ×:Ú Ö Û(Ú å Ù â~â Û5u5Ø Ö å ×CØ â u5Ø å ×!×!u]�Uu5Ø + u�Ú � �]�2H æ ç!Ø � u5wBw æ ×!Ø å çCØBØBÙ*��çCu â~â u5ØGu��UéKÛ D
wBÙyu5×!è�u5Ø å é!é æ w&ÚBu5w æ ×:Ú Ö u�× æ ç � u å çP��w&Û5Ø&ç â Ú å Ú{Ø Ö å ×CØ°ç!×�Â�çCÚ{ç!w�é!w æ è��!u á u�Ú;��çCu â~â u5Ø�Ø æ ×:Ú â u�Ø
é!w æ¹Ð u�ÚBØ � é â ç!Ø â~æ ×Cä}Ú{u5w���u��
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F æ �\[5Ø¾Ú å
] [ áKå ç!Ø&ØBÙ å é!é^[ â Û_[ + � âyæa` Ùy×b[ á [�Ø&Ú
ç!×b[c[]�UéKÛ ` Ùd[�×!èe[�ØBÙEÚ{ç!Û_[ Ö å ×CØ â~å ��Ù~×b[ Ö ã F ægf
�\[5Ø&Ú å
] [�� � çC×b[¤é `Bæ Â æ × Ö [5ç ` Ö [Ohji
kak)�cl8[gm�� Ö å ×!Ø â [on å
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F Ö
Ù [ � � ØI] [
àúÛ
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ß�Öa� ¤e[ ßëØI`
y ÓT~ Ù\� � û l*�
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` [�[e� � � w�Ø9ßëØI`
Û ØIß � Ó ` [c¤ × [eÛX� `sÖ � �dï Ó [$�EÚ Ó �)¤ × [eÛX� `sÖ ��y û òOò�Üæü.à ð û lvkTÕ���Üæü Ö Ó o û laÕÛ�ÜæüXÕm��[+� Ö ê Ø Ó � [` [ ×ÝØ �ú[�[_� � Ó � �r[ ßëØ
` ¤ Ù1�q���s�dÖ � �EÚç¤ × [eÛX� `�Ö � ¢ Ó Ô [ `$ß^Ö Ó á Ø �j� í � ` [ Ø Û_Û ÖaÙ\ßëØ
Ô �b¤��b[ `rØ ê Ö � ��Þß^Ö Ó ` Ó �b[�Û Ø
ß � Ó ` [$�b[��Eê ß [1y�Õ
ð Ø � � ��¤ ` [e�bÛ_[c[_��� ` [åÛ_[ � �T[ Ó �9[�� ß ¤ `�� [_�bÛe[ � á � [_�����b[ ×dØ Â Öa`sÙ [$Û�ì �qÙ1�qï Ó [ Ó � �d×q�d� ¤_[ ß�Ö Ó `× [�� Ö ê Ø Ó �b[ ÔjØ
×d×q� Ó Ù [X�'�T[ ×dØåßb`�Ö Ûe¤_� Ó ` [+�EÚç[��<� `rØ ÛX� �dÖ � ï Ó � [_���b¤_Û Ö Ó × [
Õ

� Ì1� Å

i ¢Nw � û�¢'ý � Ó `rØ
� ì � � Ö á�[_� Ø
× ÕqàNl*�����jü � [ �s� � Ó [ � Ø � ��× [ ×ÝØ
ý^Öa`�Ø � Öa�q` [ ��Ö Ó �°f ��[ `s`rØ
� ���b[
ë Ø
]���Ø ��� Ø � ��× [=� Ø Ó Û ØI� [
à � Ó �b[ ßb`�Ö Â Ö �b�b[ Ó ` �b[�h#Û
kak Ù l8[
Õ ð Ø Û �qýb× ['[ � �GÛ Ö
Ù1ß^Öa� ¤_[��b[Á�
k
� Ö �b�b[ � �b[ ÔjØI×d×d� Ó ÙÜ×d�qï Ó � �b[ û � i��TÕÄò Ó �¥ü.Õ

�p� Ù ¤ ×dØ � Ô [ Ø �j� × [ ÔaØ
×d×q� Ó Ù Ø áa[_Û Ó �b[ ��Öa× Ó � �qÖ � Â Ø
�qýb× [ Ù [_�j� Ø Û � �b[Ià~[e� ßb` ¤ � [_�bÛe[��EÚ Ó �Ø
Ô [_�j� Ö �1êú� Ø �j� û>Ø3ÐsÖ Ó ���b[P�{� × à�� �   � [_��� �  �üXà Ö � Ö
ý � � [e�j��� Ó Ô [ `sÙèØ � � Ó Ù [_� ß ì Ø
� [Ø
ï Ó [ Ó � [IÕm�p� ` [ Ù Ó Ø �j�,Â Öa` ��[ Ù [e�j�"Ûe[ Ù ¤ ×dØ � Ô [Ià �d×¯� [<Â Öa`�Ù [ Ó �T[$¤ Ù Ó ×q���dÖ � � � � � Ø
ýb× [
à ï Ó �Z� [� ¤ ßëØ
` [
à ×ÝØ�ß ì Ø
� [ Ø
ï Ó [ Ó � [ Ù1�qÔa`rØ ��� áa[ `��O×ÝØ�� Ó ` Â Ø Û_[
Õ ¢�ßT` � �OØ
ßTßb`�Ö � �dÙ1Ø � � áa[ Ù [_���oiO� Ù �Eà Ö �



Òr� È�Ç�å�ÊX³P´-³jËZÌ ¸ ¶¹µ�³<Í ÎO³1´ º Ï�� º¼»!» µ�Ï�Q
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�¥� �bÛ � �b[_��� � Õ



ÆvÆvÆgÇÉÈ�Ç6Ê�³1´-³�ËEÌ ¸ ¶¹µð³<Í�ÎO³1´\Í·³<Ï�ÐH¶�µ�Í�Ñ�´-´eÑ »�º µ�¶¹³1´ È ½

tvu Ã u ï ò���óeô
�öõ½÷Tõ>ó È � õL} | ôIó
ð [ � � Ø Ó �)�T[åÛ Ø
ß � Ó ` [ Ø �b� Ö �bÛe¤ ��ßëØ
`�× [ � Û Öa×d×dØ
ý^Öa`rØ � �dÖ � � i ¢Nw � ûHw�Ø á `�� �¯àEi
k
k	lCü Ø
ßb` � �

lvk Ø �b�T¤e[ � �b[ Ù [ � Ó ` [ � [X� w�¢ ð�ð � Þ û ë�[ ×d×dÖ ��� � àúi
kak	lCü ØIßb` � � ò Ø �T�b¤e[ �'�sÖ �j���
�=�¡ 	¢T£ ¤ 
�¥���¦C� � � �� � � � i � ª�{¢T  §�§ £¨§ ¤ 
©¦	� � �Tª � �� ª � � i � ª

Öaâ�× [ ��� �bÛe[ ` � � � Ó �b[ �G` [ ßb` ¤ � [e�j�r[_��� ×dØc��ÖaÙ\Ù [ ï Ó Ø � `�Ø � �qï Ó [��b[ � [ `s` [ Ó `��¥� � Ø � �q� � �dï Ó [ � [_� � ê �Lf
�r¤ ÙèØ � �dï Ó [ � Õ" �� ß [ Ó ��á Öa�d`�ï Ó [ × [ ��` ¤ � Ó × � Ø � ��Öaý ��[e� Ó ��ßëØ
`�× [ � �b[ Ó � []� ß ¤ `s� [_�bÛe[ ���sÖ �j�
Û Ö
Ù1ßëØ � �dýT× [ � [e�j� ` [$[ Ó ��à Ø á
[eÛ Ó � h Ó � Ù\Ö êa[e���EÚç[e�já �d`sÖ �/Û��zi � ª+Õ
ð Ø ��ìb¤ Ö
`�� [ ßT` ¤_á Öa� � ß^Ö Ó ` Û_[ � [�� ß ¤ `�� [_�bÛe[ � Ó ��� Ø Ó ���b[æÛ Ø
ß � Ó ` [æ�b[«lCi��|i � ª+àZÛIÚ�[ � � �

� �q` [ ï Ó [ × [ h Ó �è� Ö � Ø
×^Ù [ � Ó ` ¤ � ßëØI` � �q` �T[�i���� ] [���[ � �¥[e�já �d`sÖ �Q��ò'Ü � Ó h Ó � ßb` ¤e� � �KÕ¨��[ �
�b[ Ó ��[�� ß ¤ `�� [_�bÛe[ � á Öa� [_�j�'� Ö �bÛ Ó ���b¤ � Û � �eàëÛ ÖaÙ\Ù [{� ÖaÙ [ � � Ø
] [ × Ú Ø�ÖaýT� [ ` á<¤
Õ

:<;¬ ® WTS JLRTY�WTM%¯�A

y Ø
Ù1�qÖa]gØ �b�b[ û y1o)ü'[ � � Ó �T[åáa[ `s���qÖ � Ø
Ù ¤ ×d�qÖa` ¤_[+� Ó �b¤X�r[_Û_�r[ Ó ` y Ø
Ù1�qÖa]gØ Õ ¤X� Ó � �ÝØ �j� ×dØ
�b¤ ��� �j��¤ Ôa`�Ø � �qÖ �æ�b[ � � Ó Û × ¤ Ö � ��û � Ó ` ¤_['�T["á � [¥� Ó ßT`�Ö � Ö �¡üXÕ ð [ ßb`s� �bÛ �dßëØI×bý Ó �O�b["Ûe[X����[ ` [ Ù\�d� [� � � áa[ Ø Ó ¤X� Ø
� ���b[ ß^Ö Ó á Öa�d` ¤X� Ó � � [ `c× [ � �T[ Ó � `�� � Öa�å��Ö
×ÝØ
�q` [ �cß�Ö Ó ` �r[ � �r[ `�× [ ��` ¤ � Ó × � Ø � � �b[
� Ö
Ù [ � � ØI] [
Õ

tvu ï uxw ypzs{d| × { ñ~}
ð [ ßb`s� �bÛ �dß [¿�T[{y1o û � �d`�Ø � Ø [X� Ø
× Õqà¨l*���	l Ø ü~� � �e� ` ["� Ö � Ø
× [ Ù [_���O�b[ � []� ß ¤ `s� [_�bÛe[ �G`rØ � �dÖIf

Û�ì �qÙ1�qï Ó [ ��Ø Ó Û�ì ×dÖa` [ Ö Ó Ø Ó ÔaØ
×d×q� Ó Ù Õ ð [å�b¤X�r[eÛX�r[ Ó ` [ � � Ó �b[�Û Ó áa[æÛ	ê ×d� �b� `s�dï Ó [cÛ Ö �j�r[_� Ø �j�
�akak
k�� Ö �b�b[ � �EÚç[ Ø Ó à8� Ö �����Oòak � Ö �T�b[ �1� [ ` á Ø �j� � ×dØ �b¤X�r[_Û_� �qÖ ���T[ � �T[ Ó � `�� � Öa�è�sÖa×ÝØ
�q` [ �3° Õð Ú � �j�r[ `�Ø Û_� �dÖ � Ó � �d×d�q� ¤_[+[ � � ×dØ � � � Ó ���qÖ �9¤ ×ÝØ
� � �dï Ó [$�b[ Ó � `s� � Öæf ¤ × [eÛX� `�Ö �Eà × Úç¤ × [_Û_� `�Ö ���b[ ` [eÛ Ó ×
¤_� Ø �j�è�T¤_�r[_Û_��¤ Ôa`�£ Ûe[ � ×ÝØ × Ó Ù\� � ` [±��ìT[ ` [_� ]
Ö á ï Ó Ú �q× ¤ Ù [_�\[e� � [��b¤ ßT×ÝØ ø Ø �j�è� Ø � �æ× Úç[ Ø Ó àßëØ
` �
h#ò ß ì Ö � ÖaÙ Ó × � �dßb×q� Û Ø �r[ Ó `��$û �Eo)ü ` ¤ ßbØ
` � �d��� Ó `�× [ ��ßëØ
`sÖa�d� �b[ ×dØ Û Ó áa[
Õ ¢ ßëØ
` � �d` �b[ ×dØ× Ó Ù1� � ` [ ` ¤_Û Öa× �r¤e[�� Ø � �"× [ � � � ��¤ ` [e�j� � �Eo�à Ö � ß [ Ó � ` [_� `sÖ Ó á
[ `"× Úç¤e�b[ `�Ôa� [�[_� ×dØ � �d` [eÛ_� �dÖ �è�b[
Ûe[X��¤ × [eÛ_� `�Ö �¯Õ ð [ � [ Ó �d× �b[��b¤_��[eÛX� �dÖ � �b[ × Úç¤ × [eÛ_� `�Ö �9[ � ���T[±ÛúÕg�«o�[��åàEÛ_[ ï Ó � Û Öa`s` [ ��ß^Ö �b� �
�b[ � �b[ Ó � `s� � Ö
� � Ó � ë û Û	ÂLÕ �ëÔ Õ¼ÛúÕ$lvüXÕ
ð [ ��ßT`�� �TÛ �dßbØ
× [ �O�sÖ Ó ` Ûe[ � �b[ ýb` Ó � �O�b[GÂ Ö �b� ��Ö �j� × [ �Oßb`�Ö � Ó � � � �b[ �sßëØ
×q×ÝØ � �dÖ � û ¤ Ù [_����[ Ó `s�

� ü��b[ �$Ù Ó Ö � � Û Öa�sÙ1�qï Ó [ � à × [ � �b[ Ó � `sÖ � � [_� × [ ��ß ì Ö � Ö � � ¤ Ù\�d��ßëØI`�×ÝØ�`�Ö Û�ìb[
àZ[X� ×ÝØ�`rØ � �dÖIfØ ÛX� � á � �r¤ � �j�r[ ` �b[1� Ó �b¤X�r[eÛX�r[ Ó ` Õ ð [ � �b¤ ��� �j��¤ Ôa`�Ø � �qÖ � � ���T[ �åßb`sÖ � Ó � � � �b[ ��ßëØI×d×ÝØ � �dÖ � �sÖ �j�
Ý@²�ªo¼*³L«½ªs¸L«>ª°²g¬Zªs¹�«�¹�³�«>²!³o¼g®.¶g¹E´ ®�©�³µ¶Cªo¼vªK´p®X©G³�À�µr®�®.²{¶e®.¾
ÀX¶�·C»J·�¸Z¹�¹8©O¯ª�º»V¼ ®8«>ÀX«½®X´�³�«-³o¼v²�¼*³°«>ª�¸ «>ªs²C¬Z¶_½ ªs¹�«�²v«>³µ´µ³µ¹-³°ªo±e²Cª~¾
ÀX²C¬�´ ®G¼*³L«½ªs¸L«>³µÀX¶�¼vªs¹Z¶gª°²v«½¬>³µ¶CÀ_¹Z®.«>©GÀ_¹>¾!¾!³s¬>³ ±e²Cªs¹3º



È�L È�Ç$¿ÁÀ º Q²µºÑ SPº Íè³

Û Ö
`�` ¤ × ¤_[ �¿��ßëØ � �ÝØ
× [ Ù [e�j�"[_�"��[ Ù\ß�Öa` [ ×q× [ Ù [e�j� Ø Ó � Ù Ó Ö � � Û Öa��Ù\�dï Ó [ � [X� ß [ Ó áa[e�j� í � ` [ ` [ Ð [ f
�r¤_[ � Õ ð [ �NÂ ¤ Ù1�q�'ßbØ
`'×dØ1`sÖ Û�ìb[ � �j�r[ `rØ
Ô
�d��� [e�j� ßT`�� �TÛ �dßbØ
× [ Ù [_��� ßb` � � �b[ ��ßbØ
`�Öa�q� �T[ ×ÝØ Û Ó áa[
[_� ��Ö �j� ` [ Ð [_��¤ � [_� ×q�dÙ\� � Ø �j� × [+á Öa× Ó Ù [ � � Ó Û � [ × � ×ÝØ ~ Ö �b[ �s� � Ó ¤e[ � ßT× Ó � �T[æi Ù �X� ` [ � �b[ �ßëØ
`sÖa�d� Õ ð Ø$`�Ø � �qÖjØ Û_� � á � ��¤ � �j��[ ` �T[¿� Ó �b¤X�r[_Û_�r[ Ó ` [ � � ` ¤_� Ó � ��[ Ø Ó Ù1Ø � �dÙ Ó Ù ßbØ
`o× Ú Ó � �q×d�d��Ø � �qÖ �
�EÚ Ó �b[�[ Ø Ó � ` � �"ß Ó ` [
Õ
ð [ � [ `s` [ Ó `��$� ê � ��¤ Ù1Ø � �qï Ó [ �$��Ö �j�$� Ó [ � � × Ú � �bÛe[ ` � � � Ó �T[ � Ó `�×dØ Û Ø
×d�qýb`rØ � �dÖ �9[e��¤e�T[ `�Ô
� [
à� ×dØ1` ¤ ��Öa× Ó � �qÖ � Ø � Ô Ó ×dØ
�d` [$[X� � ×dØ �b¤ � � � � �dÖ ��� Ó á Öa× Ó Ù [ � � Ó Û � [ × Õ ð Úç[ `s` [ Ó `�� ê � ��¤ Ù1Ø � �qï Ó [

� Ö � Ø
× [�[ � � �dÙ ¤e[ � Ó `"× [ h Ó ��[ � �¿�b[1�TÕÛ-Ü û-Ã Ó ] Ó � Ø [X� ØI× Õxà�l*���
�jüXÕ

tvu ï u Ã ò���óeô
�öõ½÷Tõ>ó¿÷#×�×e}ró�ó {�� �º}�ó
ð [ ß^Ö �r[_�j� � [ × �b[|y1o [ � �\�b[_�s�r[ Ù [e�j� � Ó ß ¤ `s� [ Ó ` � Ûe[ × Ó � �¯Ú Ó �T[�[]� ß ¤ `s� [_�bÛe[ `rØ � �dÖ Û�ì �xfÙ\�dï Ó [ Ô
`r£ Û_[ � × Ú Ó � �d×q�d�rØ � �dÖ ���b[ ×ÝØ � � � Ó �s�dÖ �1¤ ×ÝØI� � �qï Ó [
Õ��p��[���[_�eàTÛe[X����[ � �j�r[ `rØ ÛX� �qÖ � ß [ `sÙ [X�×ÝØ �b¤_��[eÛX� �dÖ �é� Ó �b[ Ó � `s� � Ö [e� ��[ Ù\ßb�å` ¤_[ × Õ6n�[ ßb× Ó � à�� Ø � �å×dØ�ÔjØIÙ1Ù [æ�EÚ�¤_�b[ `sÔa� [è�b[èÛ_[_����[

[�� ß ¤ `s� [e�TÛe[
à ×dØ � �d` [_Û_� �dÖ �Q�b[ × Úç¤ × [eÛ_� `�Ö �Q� � � Ó � ¤�[ � �'á Öa�d�s� �b[��b[$Ûe[ ×d× [�� Ó �b[ Ó � `s� � Öæ� �bÛ � �b[e�j�KÕ
i �<Ö � ` [ ßb` ¤ � [_�j�r[ ×ÝØ � �d� � `s�dý Ó � �dÖ ��� Ó Û Öa�s� � Ó � �b[ �pØ � Ô
× [ ��Ä*Å [_��� ` [ ×dØ � �q` [_Û_� �qÖ �c�T[ × Úç¤ × [eÛX� `�Ö �
[_��Û_[ ×q× [ Ö
ßbß�Ö
� ¤e[ Ø Ó i Öa× [ �d× à Ö � Ö
ý � � [e�j� Ó �b[�Û ÖaÙ\ß�Öa��Ø �j�r[ ßb×dØ �r[+� Ó [ Ø Ó ýb` Ó � ���b[�Â Ö �b��[X�Ó � ßT� Û ß�Ö Ó `%Æ�Ç � Ä*Å ¦ � Õ ð Ø+×dØ
`�Ô [ Ó ` �b['Ûe[ ßT� Û¿[ � ��[ �s� [e�j� � [ ×q× [ Ù [_��� � �ú¤e[ ßëØ
`O×ÝØ�` ¤ �sÖa× Ó � �dÖ �Ø � Ô Ó ×ÝØ
�q` [�È¥� Ó �b¤X�r[_Û_�r[ Ó `ÊÉ�Ä+þÌË ®OÓ Õ^ �� ß [ Ó �¿� Ö �TÛ ` ¤e� Ó �q` [ × [ ýT` Ó � �"�b[<Â Ö �b��[e� ßb` [_� Ø �j�× [ � ¤_áa¤_�b[ Ù [e�j� � � Ó ßT� Û Ó � �qï Ó [ Ù [e�j�Kà�Ûe[ ï Ó �oß [ `�Ù [_�$[e� ßb× Ó � �EÚ Ø
��� Ó ` [ `c× Ú Öa`s�dÔa� �b[ �sÖa×ÝØ
�q` [
� Ó ���qÔ � Ø
× Õ

��[ê�b¤_��[eÛX�r[ Ó `�Ù [ � Ó ` [ Ø Ó ���s�å× Úç¤e�T[ `�Ô
� [ �T[ × Úç¤ × [_Û_� `�Ö � � �bÛ � �b[e�j� Ø á
[eÛ Ó �b[ ` ¤ �sÖa× Ó � �dÖ �
� £#Í�Î þ ¡ ®EÏ [X� Ó � � [ Ó �d× �T[ÚÛúÕ�Ðo�[��åà �qÙ1ß^Öa� ¤ ßëØ
`�× [ ýb` Ó � ���T[4Â Ö �b� `rØ � �dÖjØ Û_� � ÂLÕK}ßëØ
` � �q` �b[ ×dØ Â Ö
`�Ù [$Û Ø
`rØ Û_�r¤ `��q� � �qï Ó [+� Ó ��ß [eÛX� ` [c�é�b[ � �T[ Ó � `�� � Öa� � ë [_�'�b[ ×ÝØ�� [_Û_� �qÖ �9[ Ñ�f
Û Ø Ûe[��b[�� � � Ó ���dÖ ��¤ ×dØ
� � �dï Ó [
à Ö � ß [ Ó � ßb` ¤e� �q` [ × [ ��ß [eÛX� ` [���ìb¤ Öa`s�dï Ó [��T[�Ûe[ � ¤ × [eÛX� `sÖ � � � Ø � �
i	y�Õ��o��Û ÖaÙ\ßëØ
`rØ ��� × [ � �b[ Ó � �sß [_Û_� ` [ � à Ö � ß [ Ó � Ø
×dÖ
`�� ¤_� Ó � � [ `�× [ � á Ø
`��dØ � �qÖ � � � Ó h Ó � Ø á
[eÛ× Úç¤e�T[ `�Ô
� [
àTÛe[ ï Ó �Zß [ `�Ù [_�"�b[�Û Ö �j� `rØI� �b� ` [ × [ �¥ßbØ
`rØ
Ù �_� ` [ � �¯Ú Öa� Û �q×d×ÝØ � �dÖ � � Õ
n�[ ßT× Ó � à ×dØ�Ù [ � Ó ` [�[e�\�r[ Ù1ßb�O` ¤_[ ×^ß [ `�Ù [_�O�b[,Â Ø
�d` ["�b[ � ¤_� Ó �b[ � �r[ Ù\ß^Öa` [ ×d× [ �pý [ Ø Ó Û Ö Ó ßßb× Ó �m� �T[ �Gï Ó Ú Ø áa[eÛ × [ � []� ß ¤ `s� [e�TÛe[ �¥`�Ø � �qÖ Û�ì �qÙ1�qï Ó [ � à<[X�G�b['�r[ � �r[ `G× [ � [���[_� �Gßb` ¤_á Ó �¥ßëØ
`8× [ �

� � �¯¤ ` [e�j� �¿Ù\Ö �&� × [ � �EÚ Öa� Û �d×q×ÝØ � �dÖ � ��û [��¯[X� ÐsÖ Ó `vÑ � Ó � �Kàú[���[_� �rØ
�q��Ö �T� � [ ` üXÕ

tvu ï u ï ò���óeô
�öõ½÷Tõ>ó È � õL} | ôIó
ð [�� ÖaÙåýb` [��EÚç¤_á<¤e�T[ Ù [e�j� � �b[ Ó � `�� � Öa�¥�sÖa×ÝØ
�q` [ � �b¤X�r[eÛX�r¤ �'ØIßb` � � ò Ø �b�b¤e[ � �b[ Ù [ � Ó ` [�[ � �

�b[,�©�#Û ñ hTl û-Ã Ó ] Ó � Ø [_� Ø
× Õxà�l/���a�jü Ø
×dÖ
`���ï Ó [ × [8� ÖaÙåýb` [ ßb` ¤_á Ó ßëØ
` ×ÝØ �rìb¤ Öa`�� [�[ � �p�b[{lvi�l*�TÕ
��[_�s�r[+[�� ß ¤ `s� [_�bÛe[ Ù\Ö �j� ` [+� Ö �bÛc[ ×d× [ Ø Ó ����� Ó �)�T¤ � Û � �¿� ` � � Û ×ÝØ
�q` � Ó � ÖaÙåýT` [$�b[c�b[ Ó � `s� � Ö
�
Ò ¼ ½ ³�¶I¸Lª°¬>«>³�«>²I¼vªZ¹�²C¬b´ ® ¼C³�¬½ªs¸L«>³µÀX¶8¼Cª¯´\½ ³°´µªs¸ «½¬>À_¶Oª�¹º«ë¼v²CªZ» ´µ®6¼v³ÄÞ
²g¹>³µÀX¶�©O²C´�«>³µ¾C´µªE¼g®.¶g¹T´\½ ª�®.²Oª°«¡®.²O¾g¬>³µ¶g¸L³µ¾
ª¼vªp´ ®�©�ª�¹�²g¬>ª~¾g®X¬@³s¸�¾g®X¶_«½³�´µ´µÀX¶C¶g®�ÓXª6¹�²C¬Z´µªs¹I.ußdº



ÆvÆvÆgÇÉÈ�Ç6Ê�³1´-³�ËEÌ ¸ ¶¹µð³<Í�ÎO³1´\Í·³<Ï�ÐH¶�µ�Í�Ñ�´-´eÑ »�º µ�¶¹³1´ È&å

¤ × [eÛX� `�Ö � �æØ ����[ �qÔ � Ø �j� ×dØ é�[ `�` [
à × [ h Ó � Ù [ � Ó ` ¤�¤_� Ø �j�æ[e�já �d`sÖ � ×ÝØ9Ù\Öa� � � ¤\� Ó h Ó � ßb` ¤e� � �û ® ��¦CÔ ¡ ñ ® � ® Ë ¦ û�� � Ø ��ü ñ ® � ® ¥�Õ ûº� ê � ��ü�ü.Õm� Ø
` Û Ö �j� ` [
à × Úç¤_� Ó �b[Q�b[ � á Ø
`��dØ � �qÖ � � � Ó h Ó � Ø á
[eÛ× Úç¤e�T[ `�Ô
� [��b[ Ù\Ö �j� ` [ ßbØ
� �b[�� �d� � Öa`s���dÖ � � � Ó ��ß [eÛ_� ` [ û ä � Ö Ó [
àIl*���#ÛaüXÕ
ª'�b[�¤X� Ó �b[���[ Ù\ß�Öa` [ ×q× [¿� Ó �s�dÔ � Ø
×EØ ¤X�r¤�[���[eÛX� Ó ¤_[ û � �q`rØ � Ø [_� Ø
× Õqàml*���	l ý ü ß�Ö Ó `G` [_Û�ìb[ `Lf

Û�ìb[ ` Ó �ê[���[_� �rØI�d��Ö �b� � [ ` à × Úç[���[_� ÐsÖ Ó `vÑ � Ó � � Ö ÓêÓ � [���[_� � [ Ù\�xf Ø �b� Ó [ ×$Ö Õ ð [ ��` ¤ � Ó × � Ø � � �b[
Ûe[\� `�Ø á Ø
�q×p��Ö �j�$� Ö Ó � Û Ö � ���q� � Ø ��� �åØ áa[_Û × Ú Ø
ýT� [e�TÛe[è�¯Ú�[��¯[X�KÕ}ª'�b[1¤_� Ó �b[ � Ó `+× [ h Ó � Ù [ � Ó ` ¤
[e�²Â Ö �bÛ_� �dÖ ���b[ × Ú Ø ÛX� � á � �r¤ ��Öa×dØ
�d` [ ûjÃ Ó ] Ó � Ø [_� Ø
× Õxà%l/���a�jü��b[ Ù\Ö �j� ` [ ßëØ
� �b[�Û Ö
`�` ¤ ×ÝØ � �dÖ �� � Ø � �q� � �dï Ó [ Ù [e�j� �s�dÔ � �$�¡Ø �j�r[IÕ

ª'� ß�Öa� �j� �qÙ1ß^Öa` � Ø �j���b[�y ØIÙ1�qÖa]gØ �b�b[�[ � � ï Ó [èÛ
Úç[ � � ×dØ�ßb` [ Ù\� � ` [æ[�� ß ¤ `�� [_�bÛe[ � Ó `$× [ �
�b[ Ó � `s� � Öa�6��Öa×dØ
�d` [ �pØ ê Ø ��� ß Ó ` ¤e[ ×d× [ Ù [_�j� Ù1Ö ��� ` [ `~× Ú Öa`��qÔa� �T[ �sÖa×ÝØI�d` [8�b[ � �b[ Ó � `s� � Ö
� �b¤_��[eÛX�r¤ � à
Û Ö � �ë`�Ù1Ø �j� Ø
� � ���E× Ú Ö
`��dÔ
� �b['� Ó Û × ¤ Ø
�d` [��b[ × Úç¤e�b[ `�Ôa� [ ��Öa×dØ
�d` [
Õ

:<;\× Ø�s<D'AIH*Ùv® WTS JLRTY�WTM%¯�A

i Ó ß [ `Lf y Ø
Ù\�dÖa]gØ �b�T[ û i	y$ü�[ � � Ó �b[�¤Xá Öa× Ó � �qÖ �+�T[:y Ø
Ù\�dÖa]gØ �b�T[ ýbØ
� ¤_[ � Ó ` × [ Ù\íeÙ [ ßb`s� � f
Û �qß [��b[��b¤X�r[eÛX� �qÖ �Eà Ù1Ø
�d�8Ø áa[_Û$�T[ �¥Ù\Ö � �$� Û Ø � �dÖ � �8ß [ `sÙ [X��� Ø �j�¥�EÚ Ø Ó ÔaÙ [e�j�r[ `G×ÝØ+� � Ø � �d� � �qï Ó [
[_�¿�b[ ` ¤e� Ó �q` [ × [ � [ `s` [ Ó `��"� ê � ��¤ Ù1Ø � �qï Ó [ �cû i Ó	~eÓ ]�� à@l/���
h�ü.Õ

tvuXÚ<uxw ypzs{d| × { ñ~}

��[��b¤X�r[eÛX�r[ Ó ` Ó � �d×d�q� [ × [ `rØ ê Ö �b�b[ Ù [_���Û��ìb[ ` [e� ]IÖ á ßb`�Ö � Ó � � ßbØ
`+× [ � ¤ × [_Û_� `�Ö � �+Ù1�q� [e�Ù\Ö Ó áa[ Ù [_�j� ×dÖa`s� �EÚ Ó �b[ � � � Ó �s�dÖ ��¤ ×ÝØ
� � �qï Ó [)�b[ Ó � `�� � Ö f ¤ × [eÛX� `sÖ �EÕ'��[X���r[ � ����[ `�Ø Û_� �dÖ � � [ßb`sÖ � Ó � �¿� Ø � � Ó �b[cÛ Ó áa[c�b['�
k
kakak�� Ö �b�T[ � �EÚç[ Ø Ó à�� Ö �j��iai
k
kakæ� Ö �b�b[ ����Ö ��� Ó � �q×d�q� ¤e[ �"ß�Ö Ó `×ÝØ �b¤X�r[eÛX� �qÖ �)�b[ � �b[ Ó � `s� � Öa�'��Öa×dØ
�d` [ �+û��sÖa� � Ó ��� ÖaÙåýb` [c�b[+Û �qýb× [ �¿ß^Ö ��[e�j� � [ ×d× [ � �ak±Â Ö
�d�"ßb× Ó �Ôa`�Ø �b� ï Ó [9� Ø � � y1o)ü.Õ ð Ø�× Ó Ù1� � ` [�¤ Ù1�q� [Q[ � � ` ¤eÛ Öa× ��¤e[ ßëØ
` l�lCi
k
k��Eo ß [ `�Ù [_��� Ø �j�\�b[` [X� `sÖ Ó áa[ `'× Ú�¤_�b[ `sÔa� [�[_� ×ÝØ � �q` [_Û_� �qÖ �Q�b[ × Úç¤ × [eÛ_� `�Ö ��� � � Ó � ¤IÕ
ð [ � [ Ó �d× �b[��T¤_�r[_Û_� �dÖ � Ø ¤_��¤æ�b[ � Ûe[e�T� Ó � �úÕ�«o�[��cà ß [ `�Ù [_��� Ø �j���EÚ Ø Ó ÔaÙ [e�j��[ `�×ÝØ1� � ØCf

� �q� � �dï Ó [��¯Ú Ó ��Â Ø Û_�r[ Ó ` � ßëØ
`G`�Ø
ßbß^Öa` � � y1o�Õ w�`r£ Ûe[ � × Ú Ø Ó ÔaÙ [e�j� Ø � �dÖ �1� Ó á Öa× Ó Ù [ � � Ó Û � [ ×
[_� � Ûe[X����[ ýëØI�d��� [��b[ � [ Ó �d× à × [�� Ø Ó �Q�EÚç¤_á
¤e�b[ Ù [_��� ��Ø �s�r[_�b� Ó � Ø � � i	y [ � �¿[e�já �d`sÖ ��lvkak=Â Öa�d�� Ó ß ¤ `�� [ Ó ` � Ûe[ × Ó � �b[1y Ø
Ù\�dÖa]gØ �b�T[
Õ
ð [ ���sÖ Ó ` Ûe[ � �b[ ýb` Ó � �8�b[GÂ Ö �b� �sÖ �j� × [ �OÙ1í_Ù [ �8ï Ó ['� Ø � � y ØIÙ1�qÖa]gØ �b�b[Ià ÙèØ
�q�o× Ú Ø
Ù ¤ ×d�qÖIf`rØ � �dÖ �è�b[ ×dØc` ¤ ��Öa× Ó � �qÖ �è[_��¤e�b[ `�Ôa� [�[_� ×ÝØ+Ù [ �q×d× [ Ó ` [ ` [eÛ Ö � � � ` Ó ÛX� �qÖ ��� Ó áa[ ` ��[�� ß [ `sÙ [X���r[_�j�Ó � Ù [ �d×q× [ Ó `�` [ Ð [_�eÕ
ð Ú Ó � �d×q�d�rØ � �dÖ ���b[=�Eo ßb× Ó �¿ß [ ` Â Öa`sÙèØ �j� � [X� Ø áa[_Û Ó �b[ Ù [ �d×d× [ Ó ` [�Û Ö Ó áa[ ` � Ó ` [å�b[ ×ÝØæ� Ó `Lf

Â Ø Û_[�� Ó �b¤_��[eÛ_��[ Ó `�û hjkÚÜ ß^Ö Ó ` i�y Û Ö �j� ` [�i
kÚÜ ß�Ö Ó ` y1o)üXà Ø
� � �s��ï Ó Ú Ó �b[QÛ ØI×d�dýT`rØ � �dÖ �
Ü@²�ªL«�ª�Þ
ª°«�¹�ªs¬½®X³ç«Z´µ³�³o»G´ ®�Ý�®.¬½³µ®.«>³µÀX¶�¼v²�¸�¾g®.©G¾�©¥®ZÓX¶¡³L«>³ ±e²Cªp¹�À_´µ®X³�¬½ª «>¬ö®ÞÝXª°¬ö¹-³ ¾g®X¬Z²C¶�¶Cª°²C«>¬½³�¶CÀ"¼!³L«>ª�¸ «H³¹>²C¬Iß<ªs¬>¬½ª~ª°¶'ÁÂÀX¶g¸L«>³µÀX¶�¼vª~´ ®G¾!³°¬½³�Àv¼vªp¼vª~´\½ ®X¶C¶!³sª�º



ÈT¿ È�ÇáàãâEÏ�Ì�³�¶/ävÀ º Q²µºÑ S7º Íè³

� ` � �$ßb` ¤_Û �q� [ � ßëØ
` � �q` �¯Ú Ó � Ø ÛeÛ_¤ × ¤ `rØ �r[ Ó `+×q� �b¤ Ø
�d` [ � ¤ × [eÛX� `sÖ � �$Ö �j� ß [ `sÙ1�q� �T[ ` ¤e� Ó �q` [ × [ �
[ `s` [ Ó `��+� ê � ��¤ Ù1Ø � �qï Ó [ �cßbØ
`+`�Ø
ßbß^Öa` � � y ØIÙ1�qÖa]gØ �b�b[IÕ ð Úç[ `s` [ Ó `+� ê � �r¤ ÙèØ � �dï Ó [ � Ó `+× [ h Ó �
[ � �¿�EÚ�[_�já �q`�Ö ����Ü�Õ

tvuXÚ<u Ã ò���óeô
�öõ½÷Tõ>ó
ð [ � ¤_� Ó �b[ ��Ù [_�b¤e[ �9Ø áa[_ÛÐi	y ��Ö �j� × [ ��Ù\íeÙ [ �Qï Ó [�Û_[ ×q× [ � �b[Áy1o�à Ù1Ø
�d�QØ áa[_Û �b[ �� �TÛe[ ` � � � Ó �b[ � �b[X����[ Ù [e�j� ßb× Ó � Â ØI�dýb× [ ��Ôa`r£ Ûe[ � ×ÝØ � �dÙ\� � Ó � �dÖ � �b[ � [ `s` [ Ó `��å� ê � �r¤ ÙèØ � �dï Ó [ �

[_� � × Ú Ø Ó ÔaÙ [e�j� Ø � �dÖ �è� Ó � Ö
Ùåýb` [��EÚ�¤Xá<¤e�b[ Ù [_��� � Õ ä × [ � �¥� Ö �bÛ ß^Öa���s�dýb× [��b[ÁÂ Ø
�q` ['�b[ � ¤X� Ó �b[ �ßb× Ó �)� �b[ � �b[ � á Ø
`s�ÝØ � �dÖ � � �r[ Ù1ß^Öa` [ ×d× [ � [X� ��ßëØ � �ÝØ
× [ � � Ó h Ó �¯Õ
ð [ `rØ
ßbß^Öa` �p� Ó � ÖaÙåýT` [¥�EÚç¤_á<¤e�T[ Ù [e�j� �OÙ [ � Ó ` ¤ �oØ Ó � Ö
Ùåýb` [��EÚ�¤Xá<¤e�b[ Ù [_��� �8ßT` ¤e� � � � [ � �eàØ
ßb` � � l�l�l(Û ÐsÖ Ó `�� �b[ Ù [ � Ó ` [ �åû i ÓT~eÓ ]<� à^i
kak	lvüÊ�

n Ø � Ø
i	iTo

¤ ® ��¦ ° ¥ ñ ® � ®�® ¥ û�� � Ø �.ü � ��� ���jå� ��� ��� ã û�� ê � �.ü ¤ ® �æ¦ ° ¥ � ��� ��� ª� ��� ��� �
��[ ` ¤ � Ó × � Ø �9[ � � Û ÖaÙ1ßbØ � �qýb× [ Ø áa[_ÛéÛe[ × Ó � �b[çy Ø
Ù\�dÖ
]IØ �b�b[�[_� Ù\Ö �j� ` [ Ó �b[ Ø �s�r¤e� Ó Ø � �dÖ �Ù\Ö ê
[e�b�T[+� Ó h Ó ���b[��b[ Ó � `�� � Öa� � ë��EÚ Ó � ß [ Ó ßb× Ó � �EÚ Ó �QÂ Ø ÛX�r[ Ó ` iúÕ
ð [ �O` ¤ � Ó × � Ø � � �b[ � ¤X� Ó �b[ � ��[ Ù\ß�Ö
` [ ×q× [ �p� Ó `O× [ ��ß [eÛX� ` [ û i ÓT~eÓ ]<� àúi
kak	lCü6Û Ö � �ë`sÙ [_�j�Kà�[ ×q× [ �Ø Ó �s��� à × [ �¥` ¤ � Ó × � Ø � �"Öaý ��[e� Ó �"ßëØ
` y Ø
Ù\�dÖa]gØ �T�b[è�
é�� Ø
`s�ÝØ � �dÖ � �rØ
�q��Ö �b� � � ` [d�ëÛ ÖaÙ\ßëØ � �dýb× [ Ø áa[_Û × Ú�[]�úÛe[e�j� `�� Û � ��¤��b[ ×ÝØ é [ `�` [
Õ
éJ� Ø
� �b[�Û Öa`s` ¤ ×dØ � �qÖ � Ø áa[_Û × [�� ÖaÙåýb` [��b[�� Ø Û�ìT[ �¿��Öa×dØ
�d` [ � Õ
é ¢'� ê Ù ¤X� `s� [ ÐsÖ Ó `ÞÑ � Ó � �n� ê ��ëì ê � ë�í�î �

¤ � ® � ® Ë ¦ ñ ® � ® ¡�¡ ûº� � Ø �.ü � ��� ��� ã� ��� ���j� ûº� ê � ��ü

��[ �¥` ¤ � Ó × � Ø � � �T[ � Ó Ñ\� [e�j� ßëØ
�Jï Â ØI�d` [ Ó ��Û�ì Ö
��ð1ßëØ
`sÙ1�^× [ � � � �¯¤ ` [e�j� �GÙ1Ö �b[ � �EÚ Öa� Û �d×d×dØgf
� �qÖ �\[e�já �d�rØIÔ ¤ ��ûºÖa� Û �d×q×ÝØ � �dÖ � � � Ø � �8× [¥á � �b[Iàú[��¯[X�Jo�i p Ö Ó Ù\ÖaÙ [_�j� Ù1Ø
Ô �T¤_� �qï Ó [vü.à Ù1Ø
�q�p�d×d�
Â Ø á Öa`s�d� [e�j� Ó �b[ �sÖa× Ó � �dÖ ��o�i p ï�Ôa`rØ �b� Ø � Ôa× [å�b[ Ù ¤ ×dØ � Ô [ û��q× [ ðú�q� �r[ Ø Ó ���s� Ó �b[ �sÖa× Ó � �dÖ �
o�i p ï\ß [_� � � Ø � Ôa× [��T[ Ù ¤ ×dØ � Ô [Ià ï Ó � [ � �¿�b¤	Â Ø á Ö
`��d� ¤e[ ßëØ
`"× Ú�[��¯[X� ÐsÖ Ó `vÑ � Ó � �.ü.Õ
ð Ú�¤X� Ó �b[Q�b[ � � �d� � Öa`s���dÖ � � � Ó ��ß [eÛX� ` [�[e��¤e�b[ `�Ôa� [��b[ × Úç¤ × [eÛX� `�Ö �ê�b[ ` [_Û Ó ×¥Ù\Ö �j� ` [ ï Ó [× [ ��ß [eÛX� ` [ Ù [ � Ó ` ¤)[ � ��Û ÖaÙ1ßbØ � �qýb× [ Ø áa[_Û Ó ��Û Ö [ Ñ Û � [_����Û Ö � � � Ø �j�eÕ:��[X��[���[_�è�b¤	Â Ø á Ö
`��d� [ßb`s� �bÛ �dßëØ
× [ Ù [e�j� × [ �¥Öa� Û �d×q×ÝØ � �dÖ � � � Ø � �¿× [�á � �b[ ï Ó � �b¤ ß [_�b�b[e�j�GÂ Öa` ��[ Ù [e�j�"�b[ × Úç¤e�T[ `�Ô
� [
Õ
ª'�b[�� ��Ñ Û Ó × �r¤ �sÖ Ó × [_á<¤e[ ßëØI` i	y [ � � Ó �b[�Â Öa` ��[ ` [ Ù\Ö �j�r¤e[�� Ó ��ß [eÛ_� ` [Q[e�ê¤_�b[ `sÔa� [è�b[× Úç¤ × [eÛX� `�Ö ���b[ ` [eÛ Ó × à ï ì Ø Ó �r[p¤_�b[ `sÔa� [ û l*� f l!ñJo�[���üXÕ¡��[eÛ ��ß [ Ó � � Úç[ ðúßb×q�dï Ó [ ` [_� ` ¤ Ø3Ð Ó � � Ø ��� × [h Ó ð �b[8�b[ Ó � `�� � Öa� �'[ ßQû i Ó	~eÓ ]�� à
i
kak�lCüXàC� Ö �j� × Ú � �bÛ_[ ` � � � Ó �b[p�rìT¤ Öa`s�dï Ó [��¯Ú�[ � � ßbØ
� Û Ö �b� Ó [
Õ ð [Ù [ �d×q× [ Ó `pØ3Ð Ó � �r[ Ù [_���8� Ö �T�b[Êò �©ó�ôjõ�ö �R÷ ¤øô ¥��æ¦ ñ ¦T��ù ÷@ú ò �¡�©û±ôjõ�ö �R÷�ü8Ø á
[eÛ ×dØ Û Ö �j� `�Ø
� �j��[

ò ô-õPö �R÷:ý � Ë �þ ú ò �¡�©û«ôjõ�ö �R÷ Õ
ÿ�¼ ªGÄg²CÅ��������	��
�¾g¬-³�¼v³ç«O¼g®.¶g¹~´µª¥¼vª°¬½¶C³µª°¬p©GÀv¼�°´µª¥¹�À_´µ®X³�¬½ª�¼Cª��E®�¾g¸°®X´�´·â\·Z¹�¹¡��ä�ªs¹�«��¡º �'ÁÂÀ_³µ¹~¾g´�²g¹�³s´�ª3Ý/³±e²Cªp¼C®.¶I¹Z´$½ ®.¶I¸L³µª°¶�©�Àv¼�s´�ªo¼Cª��E®�¾g¸°®X´�´`âj�������	ä^²v«>³µ´µ³µ¹-³o¼C®.¶I¹Z¸LªL«>«>ªo®X¶g®.´��v¹�ª~¼vªE�*´:º



ÆvÆvÆgÇÉÈ�Ç6Ê�������ËEÌ �"!$#%�<Í�Î����\Í&�<Ï�Ð'!(#�Í�Ñ)���eÑ+*-,.#-!$��� È�à

1









KamLAND
reactor
neutrino

∆
 m

2
  

(e
V

2
)

10
-5

10
-4

10
-3

10
-2

10
-1

1

10
1

10
2
/

10
-10

10
-9

10
-8

10
-7

10
-6

10
-11

10
-4

10
-3

10
-2

10
-1

1

K
A

R
M

E
N

 2 CCFR 96 B
ug

ey
 9

5

LSND

BooNE expected

MINOS νµ  → νe  expected

K
2K

 νµ  →
 ν

e
expected

Palo Verde

CHOOZ

S
uperK

solar
LMA

solar SMA

KamLAND
day-night
asymmetry
in 7Be

S
0

uperK exclusion
d
1

ay-night asymmetry

KamLAND
seasonal
v2 ariation
in 7Be

solar
LOW

solar
VAC

sin2 2θ
3547698;:�8=<?>�@BA$C�D5EGFIH�FIC�J)K(C�J;L�M A$NOK(PQFIK$CRK$SUT&A$N'LVK(P)WXK$CYC�D+NZEGK(CR[�CIW(LVE\EVH�F�LV[9P]J)K^P+K_DUFIN'L\P+[9CBK$F

` [QP+K(CaH?WXW$K$CIC�LVb;EVK$CcT)H?NdEVK(Cae	DUF�D)N�CaKXSUT&A(NOLVK_P+WXK(CaT5NOAXf+D)K$ChgjikEVb5NOLVl9mQFaKXFcH"E%n\o
p"q9q.r�s n



t uwvyx{z�|~};���{�yz������{xkvy�����{�Z���~|��

����� ���Z���(� �����(�h��� �(�Z ��U¡&¢£�'¤% ��Q�y�_�Q��¥Q¤%�(�(�

¦�§�¨ª©_«�¬V§O©_{®Q¯�°²±�³O´£QµZ§�¬V§�´&±£³O´��¬G¨ª©(¨ª´&¶�«9¨ª§O·"�´ ¸.©_±&¬V§�´&¹�ºG»)³O±�§O·?¨ª§�´ §I¼Q¸Q³O±£ºG§O·�½�§O´ µZ§�´£�±£©_·?¨
¬V§�¾.9¼�¹�§k·�§O9¨ª±£ºG·�¶�´�´£¶�¬V©_ºV±�§O´�¯)¦&©Y¹�§O9¼9ºG¿OµY§k½�¶�¬V¶�·Q·�§kµY¶�·?¨ª±�§kÀ"�§k¨ª¶�Q¨£§O´�¬V§O´�§�¼9¸�³�±£ºG§O·�½�§O´
¶�«�´�§O±ÂÁ�§O·?¨��·Ã¹Q³�Ä.½�ºG¨Å¹Q^¾.9¼^µZ§�´£�±�³B¸.©(±Æ±ª©(¸�¸)¶_±�¨Ç©(9¼�¸�±£³�¹�ºV½�¨ªºV¶_·�´�¨£È�³O¶�±�ºVÀ"�§�´O¯5ÉÇ·�Á�¶�º�¨
À"�§{½O§{¹�³�Ä.½�ºG¨�·;ÊË§O´Â¨Æ¸.©(´�½�¶�·�´Â¨Ì©_·?¨�§�¨�À";ÊÍºG¬�¹�³O¸+§O·Q¹�¹�§�¬\©R½O¶_µZ¸+¶�´£º�¨ªºG¶�·~¹�Î´£ºVÏ_·.©_¬;µY§O´��±£³(Ð
½O§�À"�º�µY¶�·?¨ª±�§{À"�§�¬�Ê�©(¨�¨ª³�·��©(¨ªºG¶�·~¹�Ñ¾.9¼Ñ¹�³�¸)§�·�¹^¹Q§{¬�ÊÍ³�·�§O±�Ï�ºV§(¯

Ò�Ó�¸+§ Ô�¬V�¼~µY§O´£Q±£³ ÕÖ¶_·"¨£±£ºG«�Q¨ªºG¶�·Ñ¹�§O´×¹�º�»5³�±£§�·"¨£§O´�´£¶�Q±£½O§�´�Ø�Ù�Ú
¹;ÊË§�¼9¸�³�±£ºV§�·�½O§�´ Ø%§�·�ÙÛ¹QÎ¾.�¼Ñ¸�±£³�¹�ºG¨ÌÚ ÜÝªÝ Ü$Þ�ß Ü$Þ
à ©_¬V¬GºV�µ áãâ_äYÙ å_® æ�ç °è
é�¶�µZ§�´�¨ª©_ê_§ áìë_íZÙ ç$î ï_ð
ñ �¸)§�±Âòjó á�í?ôYÙ °'è�è

ñ ¶�¬VQ¨£ºV¶�·~µZ©(¨£È�³OµZ©(¨ªºGÀ"�§Å¹�Î´�Ó�´�¨£¿OµY§ õÛ°è_è�Ù ò�îZÙ õöî"ï�Ù
ñ ¶�¬V9¨ªºV¶_·~¸�È?Ó9´�ºVÀ"�§{¹�Î´�Ó�´�¨£¿OµY§ °è_èZÙ èZÙ å_èZÙ

÷9ø�ù?8Qú(87ûX>Q@kA(C�D5E�FIH�FIC{J)K(C�KXSUT5A$N'LVK(P)WXK$C{P)K(D+FIN'LVP)[�CÇC�[9EVH"LVN�K(Cn
¦&©y´£¶�¬GQ¨ªºG¶�·^µZ©(¨ªÈQ³OµZ©(¨ªºGÀ�Q§k¹�§R½�§�´�Ó�´Â¨ª¿OµY§R¹�¶�·Q·�§R�·�¾.9¼üÜ$Þ�ß�¬V³�Ï�¿O±�§OµY§O·?¨Ç·�³�Ï?©(¨£ºGý�¯�¯G¯

À"�º�§O´Â¨Æ¹Q¶�·�½ÅÄQ¼9³kþ�ÿ�³O±�¶Z¸+¶��±�¨£±£¶�QÁ_§O±��·�§�´£¶_¬VQ¨£ºV¶�·~¸�È?Ó�´£ºGÀ"�§OµY§O·?¨Æ©_½O½�§O¸Q¨ª©_«�¬V§���¯
ÕÖ§�¨�¨ª§�Á_©(¬V§OQ± ·�³OÏ?©$¨ªºGÁ_§�·;ÊÍ§�´�¨�¸.©_´×±�³O§O¬G¬V§�µZ§�·"¨×¸Q±£¶�«�¬G³OµZ©(¨ªºGÀ"�§_Ð9§�¨�¸)§�Q¨�´OÊË§�¼9¸�¬GºVÀ"�§O±×¸.©(±

¬V§�´²ºG·�½O§�±�¨£ºG¨ªQ¹�§O´�§�¼9¸�³�±£ºVµY§O·?¨ª©_¬V§�´²§�¨Ö¨ªÈQ³O¶�±�ºVÀ"�§O´ÆØ%¸Q±£³�Á�ºG´£ºV¶_·�´²¹Q§O´Ö¹QºG»)³O±£§�·?¨ª´²¾�9¼Z§�¨²¹�§Æ¬G§O�±�´
½O¶_·"¨£±£ºG«�Q¨ªºG¶�·�´�¹.©_·Q´²¬G§O´�¹�ºGÁ_§O±�´£§O´²§�¼9¸�³�±£ºV§�·�½O§�´ÌÚIÐQ½_ÊË§O´Â¨�þ{¹�ºV±�§×À�5ÊÍ¶�·Z¸)§�Q¨²½O¶�·�´�ºV¹�³�±£§�±²À"�§�¬V§�´
´£¶_¬VQ¨£ºV¶�·�´Ö¸�È?Ó9´�ºVÀ"�§k§�¨×µZ©(¨ªÈ�³�µ ©$¨ªºVÀ"�§Æ´£¶�·?¨�³OÀ"�ºGÁ(©_¬G§O·?¨ª§�´O¯

�^©_ºG´{ºG¬�±£§�´�¨£§Z·�³O©_·�µY¶�ºV·Q´�þÎ§I¼Q¸Q¬VºVÀ"�§�±�¸)¶�Q±£À"�¶�º�¬G§ ñ ¶�¬V§�ºV¬�·5ÊÍ³�µZ§�¨B©(¸�¸.©_±�§OµYµZ§�·"¨{¸.©(´
¹�§�Ü$Þ�ß�Ð�§�¨�¸)¶�Q±£À"�¶�º�¬G§�¾.9¼�¹Q§ÆÜXÞZ§�´�¨�¹�§�9¼Rý-¶�ºG´�¸�¬V�´�ý%©(ºV«�¬G§ÖÀ"�§�¬V§O´�¸Q±£³�Á�ºG´£ºV¶_·�´�¨ªÈ�³�¶�±£ºGÀ"�§O´�¯
Ò ¶�Q¨ª§²¨ª§O·?¨ª©(¨ªº�Á�§�¹;ÊË§�¼9¸�¬GºV½O©(¨ªºG¶�·k¹Q§O´�±£³�´£�¬�¨Ì©(¨£´�¶�«9¨ª§O·"�´�¸�©_±�¬G§O´�¹QºGÁ�§�±£´�§O´�§�¼9¸+³O±�ºV§O·Q½O§O´�·Q§OQ¨£±£º�ò
·�¶�´�´�¶�¬\©(ºV±£§�´�¹�§�Á�±ª©Å¹�¶�·Q½ §�¼9¸�¬VºGÀ"�§O±�½�§�¨�¨ª§×©(¨�¨ª³O·".©$¨ªºV¶_·R¹�§O´�¾.�¼RµY§O´£Q±£³O´�Ð�§�¨�¬\©Æ¹�³�¸)§�·�¹.©_·Q½O§
·�¶�·Ñ¨ª±�ºGÁ�º\©(¬V§Æ¹Q§{½�§�¨�¨ª§{©(¨£¨£³O·".©(¨£ºV¶�·Î©'Á�§�½k¬�ÊÍ³�·�§O±�Ï�ºV§(¯

�R ����	��
��������	���������	����������� �	�"!�#%$&���(')���*����+,��$������(��-.!	/���#%�0�	���*1����&��-�#%���2�0�3$4�&!�/0��#5��%�067���)$4��/0��#5/����
�98 /�$&�	�����������*:	��-;���2<>=�?>@



A�A�A	B9C4B(Dy���.E *GF�HIF�KJMLON �"!$#&PQJSR�F.HTE�L UWV

���YX ���(� �_�Q�I¡�¢£¤j��  �Î��¡Ã���(� �.�j�_�h�[Z

ñ º&¬V§�´�±�³O´£Q¬G¨Ì©$¨ª´�§�¼9¸�³O±�ºVµY§O·?¨Ì©(9¼Î´£¶�·?¨�\��´�¨£§O´OÐ+¬V§�´×´£¶�¬GQ¨ªºG¶�·�´×¹�^¸Q±£¶�«�¬G¿OµY§�¹�¶�ºGÁ_§O·?¨^]�¨ª±�§
±£§�½ÌÈ�§O±�½ÌÈ�³O§�´�¹�©_·�´~¬V§�´_N !$�M`&#%�'#bacR �dF�e&�fa+!$#3g4E�J9�ih�J9�kj*E�Llacm �)J"!�`����Ã¸.©_± ¬G§O´y¹QºGÁ�§�±£´�§O´
§�¼9¸�³�±£ºG§O·�½�§O´O¯)ÕÖ§�´�¾.9¼~´�¶�·?¨×½'©_¬G½O�¬G³O´ þR¸.©(±�¨ªºG±Ö¹�§ÇµY¶�¹�¿O¬G§O´Ö´�¶�¬\©(ºV±£§�´OÐ9ºV¬+§O´�¨×¹Q¶�·�½Ç¬V¶_Ï�ºVÀ"�§�¹�§
±£§�µZ§�¨£¨£±£§�§O·Î½'©_Q´£§�½O§�´�µY¶9¹Q¿O¬V§�´O¯

nSo%pIorq sutwvWx>y3z>{|{"t�yG} {9~ z>{
¦�§O´ÆµY¶�¹�¿O¬G§O´�¹;ÊÍ³�Á�¶�¬GQ¨ªºG¶�·^´Â¨ª§�¬V¬\©(ºV±£§Ç´�¶�·?¨Å¹�§�´Å¶�Q¨£ºV¬G´�¸+§O±�µZ§�¨£¨ª©_·?¨Æ¹�§k´£ºGµ��¬V§�±×¬V§O´�½'©(±ª©_½Iò

¨ª³�±£ºG´�¨ªºGÀ"�§O´Y¸�È?Ó�´£ºVÀ"�§�´y¹;ÊË�·�§�³�¨ª¶_ºV¬V§aØ ¨ª§OµY¸+³O±ª©$¨ª�±�§_Ð�¹�§�·�´£º�¨ª³_Ð�½O¶_µZ¸+¶�´£º�¨ªºG¶�· ½ÌÈ�ºVµYºVÀ"�§'Ú�§O·
ý-¶�·�½�¨ªºG¶�·d¹�§Ñ´£¶�·��_Ï�§(¯�ÕÖ§O´YµZ¶�¹�¿�¬V§O´R´�¶�·?¨�¨ª±£¿�´Z½�¶�µY¸�¬V§I¼Q§�´R§�¨Y¹�¶�º�Á�§�·"¨�¨£§O·�ºG±Y½�¶�µY¸Q¨ª§~¹�§�´
·�¶�µB«�±£§�9¼Î¸�±£¶�½O§�´£´��´Å¸�È?Ó�´£ºGÀ�Q§O´�Ø-¸�±£¶�¹��½�¨ªºV¶_·�§�¨�¨£±ª©_·�´�¸)¶_±�¨�¹�§{¬	ÊË³O·�§�±£Ï�ºG§Ú þZ¬�Ê%��QÁ�±£§�¹.©(·�´
�·�§ü³�¨ª¶�ºG¬V§_Ð²½O§�´Î¸Q±£¶�½O§O´�´£�´Î¹�³�¸)§�·�¹.©_·?¨�§O9¼"òjµ�]OµY§O´~¹Q§ ¸�©_±ª©_µY¿�¨£±£§�´~´£¶�QÁ_§O·?¨�¹�ºY�Y½OºG¬V§�´~þ
§O´Â¨ªºGµZ§�±{Ø%¶�¸.©(½OºG¨£³_Ð�¹QºG»)�´£ºG¶�·~¹�§O´�³O¬G³OµY§O·?¨ª´�Ð.½O¶�·?Á_§O½�¨£ºV¶�·5Ð.´£§O½�¨ªºG¶�·�´×§��Y½'©(½O§O´�·"�½O¬G³'©_ºG±£§O´ªÚ�¯

¦&©�¸�±�³O½OºG´£ºG¶�·k¹Q§Ö½O§�´�µY¶9¹Q¿O¬V§�´&§O´�¨�¹�³�¨£§O±�µZºG·�³O§�¸.©_± ¬\© ¸�±�³O¹�ºG½�¨ªºG¶�·{¹�§Ö½�§O±�¨ª©_ºV·Q§O´ Ï�±ª©_·Q¹�§O�±�´
¸�È?Ó�´£ºGÀ�Q§O´ÆµY§O´��±ª©(«�¬V§�´�¹�©_·�´�¬V§ ñ ¶�¬G§OºG¬�Ø%¬G�µZºG·�¶�´�ºG¨ª³(Ð9±£©'Ó�¶�·;ÐUµY³�¨ª©_¬V¬GºV½Oº�¨ª³'Ú�¯w�Æ§O¸�QºV´×À"�§O¬GÀ�Q§O´
©_·�·Q³O§O´�Ð)¬V©RµZ§�´£�±�§k¹�§{µY¶9¹�§�´�©_½O¶�Q´�¨ªºGÀ"�§O´�¹� ñ ¶�¬V§�ºV¬;¸+§O±�µZ§�¨�¹Q§k¹�³�¨ª§�±£µYºV·�§�±�¸Q±£³O½�ºV´�³OµY§O·?¨
¬\©BÁ�º�¨ª§O´�´£§{¹�Î´£¶�·Î§O·Ñý-¶�·�½�¨ªºV¶_·~¹�§�¬\©R¸�±£¶(ý-¶�·�¹�§��±×¹.©_·�´×·�¶_¨£±£§Ç³�¨ª¶�ºG¬V§_¯

3547698Qú(87ûX>w��[w�ÎT)H?NOH"LVCI[9P^J5K$CÆJ)[QP)P)A$K(C�J5KRE3� m)A(E\LV[�C�LVC�Î[9EV[�lQLVKkK$F�J5K$CÆT)NOA$J;LVWF�LV[9P)C�J;D��Î[M�
J��(EVKYCÌFIH"P)J5H?N�J J)K��ÅNOD5P&o4� D)NOW��I����m5L9� ` KZKXF��w[�NOK(E�g r��w�S��s n



U�U C4BY����J9�Y�)a+*3E�FX#bacR �Kh�E�N !	a�m *3�SPQJ|�

¦&©ü½�¶�µY¸.©_±ª©(ºV´£¶_· ¹�§Ñ½O§O´RÁ�ºG¨£§O´�´£§O´Z©'Á�§�½�½�§O¬V¬G§O´R¸�±�³O¹�º�¨ª§�´Y¸�©_±R¬V§�´RµZ¶�¹�¿O¬G§O´�´�¶�¬\©(ºV±£§�´ÑØ-Ä9ò
Ï��±�§ü®Q¯�°XÚZµY¶�·?¨ª±£§ÃÀ";ÊËºV¬�Ó © �· ¨ª±�¿O´~«+¶�·�©_½O½�¶�±£¹ §O·?¨£±£§ü¬V§�´~¸�±£³�¹�ºV½�¨ªºV¶_·�´ ¨ªÈQ³O¶�±�ºVÀ"�§O´Ñ§�¨
¬	ÊËÈ�³�¬VºV¶_´£ºV´�µZ¶_¬V¶�Ï�ºG§_¯S�j¬�·;ÊË§�¼9ºG´�¨ª§R¸+¶��±�¬V§kµZ¶�µY§O·?¨Å©_�½OQ·�§�µY³�¨ªÈQ¶9¹�§B¸)§�±£µY§�¨£¨ª©_·?¨Å¹�§B¸�±£³�¹�ºV±�§
¬V§�´Ç¾.9¼ü¹�§�·�§�Q¨ª±�ºV·�¶_´{¶_«�´£§�±�Á�³�´k¨£¶�Q¨�§O· ±£§�´�¨ª©_·?¨B§�· ©_½�½O¶�±�¹ ©'Á_§O½Y¬V§O´�¹�¶_·�·�³O§�´k¹Q§Y¬�ÊÍÈQ³O¬VºG¶(ò
´£ºG´£µY¶�¬V¶_Ï�ºV§�Ø Á�¶�ºG±�¸�©_±�§I¼9§OµY¸�¬V§yØ&�×ºV½ÌÈ.©_±�¹�§�¨���©_Q½O¬\©(ºV±OÐ�°. ¡ ?ï�ÚIÐ.¶¡¢^¬G§{¾.�¼^¹Q§B·�§�Q¨ª±�ºV·�¶�´�§O´Â¨
¹�ºGµZºG·�Q³Ç§O·ÎµZ¶�¹�ºGÄ.©_·?¨ ¬V§ÇµY³O¬V©_·�Ï�§Ç¹�§�´�³�¬V³�µZ§�·"¨£´×¸�±£¿�´�¹�Î½)���±�Ð.½O§{À"�º&±£§O·Q¹�¬G§O´×µZ¶�¹�¿�¬V§O´
ºV·Q½O¶�µY¸.©(¨£ºV«�¬G§O´�©'Á_§O½{¬V§O´×¹�¶_·�·�³O§�´�¹Q§{¬�ÊÍÈQ³O¬VºG¶�´£ºG´£µY¶�¬V¶_Ï�ºV§'Ú�¯

£�·B©_Q¨ª±�§�¸�±£¶�«Q¬V¿OµY§�ºVµY¸)¶_±�¨Ì©(·"¨;´£¶��¬G§�Á�³�¸.©_±&¬V§�´ ±�³O´��¬G¨ª©(¨ª´ ¹�§O´ §�¼9¸�³�±£ºG§O·�½�§O´�¹Q§²·�§�Q¨ª±�ºV·�¶_´
´£¶_¬\©_ºG±£§O´×½�¶�·�½O§�±£·�§B¬V§O´×¾.9¼�¹�§k·�§O9¨ª±£ºG·�¶�´�¤>¥Ö§B§�¨;¦�¥�¯�§�·�§�»5§�¨'Ð+¬\©�¸�±£¶�¹��½�¨ªºG¶�·^¹;ÊË�·�·Q¶XÓ�©_
¦ ¥ ¹.©_·Q´ ¬V§ ñ ¶_¬V§OºG¬)´�§Çý%©_ºG¨Ö·�³O½�§O´£´£©_ºV±�§OµY§O·?¨�þ�¸.©_±Â¨ªºV±²¹;ÊË�·Ñ·�¶Ó?©_ ¤ ¥Ö§YØ-½�ý�¯.©_·Q·�§�¼9§¨¥ Ú�¯w�j¬;§O´Â¨
¹�¶�·Q½Æ¨ª±�¿O´�¹�ºr�Y½OºV¬G§_Ð"´ª©(Qý §O·~½ÌÈ.©_·QÏ�§'©_·?¨×¬G§O´�½�Ó9½�¬V§�´�¹�§Å¸�±�¶9¹Q�½�¨£ºV¶�·y¹5ÊÍ³�·�§O±�Ï�ºV§Å¹�©_·�´�¬G§ ñ ¶�¬G§OºG¬	Ð
¹;ÊË¶�«Q¨£§O·�ºG± �·^©(½O½O¶_±£¹Î§O·?¨ª±�§{¸Q±£³O¹QºV½�¨£ºV¶�·Q´�¨ªÈ�³�¶�±£ºGÀ�Q§O´�§�¨×±£³�´£�¬�¨Ì©(¨£´×§�¼9¸�³O±�ºVµY§O·?¨Ì©(9¼)¯

nSo%pIo%p sutwvWx>y3z|{)© }«ª�vS} ~ v¬vWz^yG}®�¯�°I{ {b±W² z³vWz>{2O} ~ © {3´�² y3z>{
ñ ºÆ¶_· ©_¹�µY§�¨ À�Q§�¬V§�´Z¾.9¼w¸�±�³O¹�º�¨ª´y¸.©(± ¬V§�´ µY¶9¹Q¿O¬V§�´ ´�¶�¬\©_ºG±£§�´Z´�¶�·?¨~§�¼Q©_½�¨ª´OÐ²¬	ÊË�·�ºGÀ�Q§

ý%©�µ�¶�· ¹5ÊÍ§I¼Q¸Q¬VºVÀ"�§�±Ñ¬V§O´~±�³O´��¬G¨ª©(¨ª´Ñ¶�«�´�§O±ÂÁ9³�´^§�´�¨Î¹�¶�·�½ü¹;ÊËºVµZ©_Ï�ºG·�§O± �· ¸Q±£¶�½O§O´�´£�´Î½'©(¸.©_«�¬G§
¹�§�µZ¶�¹�ºGÄ�§O±R¬V§~¾.�¼w¹Q§^·�§�Q¨ª±�ºV·�¶�´Y§O·?¨£±£§^¬G§O´Y¬VºG§O9¼d¹Q§^¸�±�¶9¹�Q½�¨ªºG¶�·]§�¨Z¹�§^¹�³�¨ª§�½�¨ªºG¶�·;¯²ÉÅ·
© Á�h¹�©_·�´ ¬V©a¸.©(±�¨ªºG§�åaÀ"�§^¹�§�´ ¶�´�½OºG¬V¬\©$¨ªºV¶_·�´R¸)§�QÁ�§�·?¨Ñ©'Á�¶�ºG±Z½�§�¨y§�»5§�¨'Ð�§O·hµY¶�¹�ºGÄU©(·"¨Y¬V©
´ª©'Á_§O�±�¹�§O´ ·Q§OQ¨£±£ºV·Q¶�´ ¸�±£¶Á_§O·.©_·?¨�¹� ñ ¶�¬G§OºV¬�Ð9½�§ÇÀ"�º�´£§Å¨£±ª©_¹�QºG¨ ¸.©(± �·�§�«.©_ºG´£´£§Ç¹QÎ·Q¶�µ�«�±�§
¹;ÊË³�Á�³O·Q§OµY§O·?¨ª´�µZ§�´£�±�³O´×¹.©_·�´�¬V§�´ ¹�³�¨£§O½�¨ª§OQ±£´O¯

¶ ¶�Q±k½�¶�·?¨ª±ª©(ºV·�¹�±�§Z¬G§O´�¸.©_±£©_µY¿�¨ª±�§O´�¹;ÊË¶�´£½�ºV¬G¬\©(¨£ºV¶�·;Ð)¶�· Q¨ªºG¬VºV´�§R¬V§�´{±�³O´��¬G¨ª©(¨ª´Çý-¶��±�·�ºV´�¸.©(±
¬V§�´ §�¼9¸�³�±£ºV§�·�½O§�´Æ·�§�Q¨ª±�ºV·�¶_´ ´£¶�¬V©_ºV±�§O´;·.¬G§Å¾.9¼ÑÏ�¬G¶�«.©_¬)¹�§O´×§I¼Q¸Q³O±£ºG§O·�½�§O´�±ª©_¹QºV¶�½ÌÈ�ºVµYºVÀ"�§�´�§�¨�¬V§
´£¸+§O½�¨ª±�§B¹;ÊË³O¬G§O½�¨£±£¶�·Q´�¶�«9¨ª§O·"�¸�©_± ñ ó�¯U¦�§�´Å©_·.©(¬GÓ�´£§�´�µY¶�·?¨ª±�§O·?¨ÆÀ";ÊËºV¬&§I¼QºG´�¨£§kÀ".©(¨£±£§{±£³�Ï�ºV¶�·Q´
¹.©_·Q´Ç¬V§�¸�¬V©_·¹¸[º¼»¾½�¿0À9Á »�Â�Ã Ø%§O·ü«�¬G§Oü´£Q±Ç¬\©ZÄ.Ï_�±£§Yï9¯�ç�Ú�½�¶�µY¸.©(¨ªºG«�¬V§�´Å©'Á�§�½�½O§O´�¹�¶_·�·�³O§�´
§�¼9¸�³�±£ºGµZ§�·"¨ª©_¬V§�´�·

Ä ¬G§O´B±�³OÏ�ºG¶�·�´ ñ �ÆÅ Ø ñ µ ©_¬G¬Ç��º�¼9ºV·QÏÈÅÆ·�Ï_¬V§ÚIÐ�¦��ÆÅ Ø�¦&©_±£Ï_§¼��º ¼QºG·�ÏÈÅ�·�Ï�¬V§'Ú{§�¨�¦ ÉÊÉ
Ø%¦ É¾É µZ©_´£´ªÚÖ½O¶�±�±£§�´£¸+¶�·�¹�§�·"¨ÆþR¹�§O´�¶�´�½OºV¬G¬\©(¨£ºV¶�·Q´²¹.©(·�´×¬\©Rµ ©$¨ªºV¿�±£§(¯

Ä ¬V©�±£³OÏ_ºV¶�·¼�(Å�Õ Øb�(Å�ÕÖ½OQµyÚ ½O¶�±�±£§�´£¸+¶�·�¹�þ�¹Q§O´�¶�´£½�ºV¬V¬V©(¨ªºG¶�·�´�¹.©_·�´×¬G§ÅÁ9ºG¹�§_¯

¦&©Å±£³OÏ_ºV¶�·�¬V©Æ¸�¬G�´�ý%©'Á�¶�±�ºV´�³O§ ¸.©_±�¬V§O´�±£³O´��¬G¨ª©(¨ª´�§�¼9¸)³�±£ºGµZ§�·"¨ª©_9¼B¹�³O¸+§O·Q¹Y¹Q�¨jÓ�¸+§ ¹;ÊË³�¨ªQ¹�§
§�»)§O½�¨ª�³�§³·"©(·.©_¬GÓ�´�§×þkç�Ð"æ�¶_Yî�·�§�Q¨ª±�ºV·�¶_´OÐ�¨ª±£©_ºG¨£§OµY§O·?¨��·QºGÄ.³×¶��·�¶�·Y¹�§�´�¹QºG»)³O±£§�·?¨ª´�µZ¶�¹�§�´
¹;ÊË¶�´£½�ºV¬G¬\©(¨£ºV¶�·�´�Ð&½ÌÈ�¶�º�¼ ¹�§y¬�ÊÍºG·?¨ª§O±ÂÁ(©_¬V¬G§Z¹�§ ¹�³�Ä.·QºG¨ªºG¶�·c¹�§�´�©_·�Ï�¬G§O´�¹Q§~µZ³�¬\©_·�Ï_§O´O¯(£�·Q§~³�¨ªQ¹�§
±£³�½O§�·"¨£§�¨£±£¿O´Y½O¶_µZ¸�¬G¿�¨£§ Ø à ¶_·�ÿ'©_¬G§OÿIò à ©_±£½�º\©�§�¨ ©_¬�¯GÐ�ç(è�èQ°'«UÚ�µY¶�·?¨ª±�§ÎÀ"�§Î¬V§�´Y¨£±£¶�ºG´R±£³�Ï�ºV¶�·Q´
¦��ÆÅBÐ ñ �ÆÅ §�¨Y¦ É¾É ´�¶�·?¨Yþ�¸)§�d¸�±£¿�´�©_�´£´�º ¸�±£¶_«.©_«�¬G§O´OÐ ¬\©^´�¶�¬V9¨ªºV¶_· ñ �ÆÅ ³�¨Ì©_·?¨�¬V³�Ï�¿�ò
±£§�µZ§�·?¨Bý%©'Á�¶�±�ºV´�³O§_¯*¶�©_±B½O¶�·?¨ª±�§_Ð ¬V§O´k¶�´£½�ºV¬G¬\©(¨£ºV¶�·�´Ç¹�©_·�´B¬G§ZÁ�ºV¹Q§ ´£¶_·"¨B¨ª±£¿�´B¹�³�ý%©'Á�¶�±�ºV´£³�§O´R¸.©(±
¬V§�´R±£³�´£�¬V©(¨ª´R¹�§ ñ ó À"�º µY¶�·?¨ª±£§�·?¨��·�§Î©(¨£¨£³O·".©(¨£ºV¶�· ¹Qd¾�9¼d¹�§Ñ·�§�Q¨ª±�ºV·�¶Ã¹� ¦ ¥ þÃ¸)§�
¸�±�¿O´�ºV·�¹Q³O¸+§O·�¹.©(·"¨£§×¹�§×¬	ÊË³O·�§�±£Ï�ºG§_¯�¦�§×µY§OºV¬G¬V§��±�©�\��´�¨£§OµY§O·?¨�¹�§O´�¹�¶�·�·Q³O§O´�¶�«9¨ª§O·"Y¹.©_·�´�½�§�¨£¨£§



A�A�A	B9C4B(Dy���.E *GF�HIF�KJMLON �"!$#&PQJSR�F.HTE�L UWC

©_·.©(¬GÓ�´£§�§O´Â¨¨·

Ë�Ì Á »(Í Ã«Î3ÏÐÒÑÔÓIÕ%Ó×Ö Ë�Ì Á »(Í Ã«Î » Ð�ÑØÓIÕ ëMÙ ÖdÚ º »» Î Ñ ë Õ ëKÛdÜ ÓSÝSÞ�ß�à »

�Å©_·Q´Î¬G§�½'©(´~¹;ÊÍQ·�§üÈ�ºV³�±ª©_±�½ÌÈ�ºV§�¹Q§ µZ©_´�´£§ Ú º¼» Î »dá Ú º¼»» ÏQâ Ú º¼»Î3Ï Ð�¬V§�´~§�¼9¸�³�±£ºV§�·�½O§�´Ñ¹�§
·�§�Q¨ª±�ºV·�¶�´Ñ´�¶�¬\©_ºG±£§�´~·�§ü½O¶�·?¨ª±£©_ºVÏ_·�§O·?¨ÎÀ"�§a½�§O´Ñ¨ª±�¶�ºV´yÁ(©_¬G§O�±�´O¯×¦�§O´Ñ¨ª§�±£µY§O´Ñ½O¶�·?¨£§O·.©_·?¨�¬V§�´
¹�º�»5³�±£§O·Q½O§O´Ç¹Q§�µ ©(´£´£§ Ú º¼»» Ï §�¨ Ú º¼» Î3Ï ´�¶�·?¨�µZ¶Ó�§�·�·�³�´�þy½'©_�´�§�¹�§R¬V©Y¨ª±�¿O´Æý%©(ºV«�¬G§{Á(©_¬G§O�±�¹�§
¦�ã�§ ¹�§Æ½�§Æ¨jÓ�¸)§�¹;ÊË§�¼9¸�³O±�ºV§�·�½O§�´O¯.¦�ÊÍ©_·�Ï�¬G§ Ã«Î »7ä Ã�å §�¨�¬V©{¹QºG»)³O±£§�·�½O§Æ¹�§ÆµZ©_´£´�§ Ú º¼»» Î ä Ú º¼»å
´£¶_·"¨�¬G§O´�Ï�±ª©(·�¹�§OQ±£´�Q¨ªºG¬VºG´£³O§�´�¸)¶_�±�¬V§�´²©(·.©_¬GÓ�´�§O´�þÇ¹�§O9¼Y·Q§OQ¨£±£ºV·Q¶�´�Ø-Á_¶�ºV±�¬V©�¸�©_±�¨£ºV§¾�æ�ÂÚI¯M¶ ¶_�±
�·�§�È�ºV³�±ª©_±�½ÌÈ�ºV§�¹�§�½O§�¨jÓ�¸+§_Ð9¬	ÊÍ©_·�Ï�¬G§ Ã«Î3Ï ä Ã)çéè�ê�ë�ì §�´�¨ ¬G§�´�§O�¬+¸.©_±£©_µY¿�¨ª±�§�½�¶�·?¨ª±£©_ºV·?¨ÖþB¬\©Çý-¶�ºV´
¸.©_± ¬G§O´×§�¼9¸�³�±£ºG§O·�½�§O´�´£¶�¬V©_ºV±�§O´OÐ�©(¨ªµY¶�´£¸QÈ�³O±�ºVÀ"�§O´×§�¨�±�³'©_½�¨ª§��±£´�¯

���îí ïì�(¤%���j�U¡.�(� �_�Q�I¡�¢£¤��Q ã� �(�Ñ� �Q � 2ð"�(�Î¥�ñ9¢$¡5�(�%���(�

�^©_¬GÏ�±£³y¬G§y·�¶�µB«�±£§yºGµZ¸+¶�±Â¨Ì©_·?¨�¹5ÊÍ§I¼Q¸Q³O±£ºG§O·�½�§O´Z©'Ó?©_·?¨�¹�³é\£þüµY§O´��±£³~¬G§O´�¹QºG»)³O±£§�·?¨ª´�¾.9¼
¹�§�·�§�Q¨ª±�ºV·�¶�´×©(±£±£º�Á(©_·?¨ ´£�± Ò §O±�±£§(Ð.¶�·~Á�¶�º�¨×À�Q§{¬G§Å¸�±�¶�«�¬V¿�µZ§Æ¹�§O´×¶�´�½OºV¬G¬\©(¨£ºV¶�·Q´²¹�§�·�§�Q¨ª±�ºV·�¶_´
§O´Â¨Ñ¬V¶�ºG·h¹;Êò]�¨£±£§Ã±£³�´£¶�¬G;¯�¦�§�´~±£³O´��¬G¨ª©(¨ª´ ¶�«Q¨ª§�·"�´Ñ¸.©_±y¬G§O´~¹�º�Á�§O±�´£§�´Î§I¼9¸�³O±�ºV§O·Q½O§O´Ñ·�§�Q¨ª±�ºV·�¶_´
´£¶_¬\©_ºG±£§O´�§�¨Ö¸�©_± ñ �¸)§�±Âòjó{©(µZºG¶�ê$©_·�¹�§�´�¶�·?¨�¹�§�´²¸Q±£§O9Á�§O´²¨ª±£¿�´�ý-¶_±�¨ª§�´²§�·Zý%©'Á�§��±�¹�§�¬�ÊÍ§I¼9ºV´�¨£§O·�½�§
¹�§ ½O§�´^¶�´�½OºV¬G¬\©(¨£ºV¶�·Q´OÐÖ§�¨^¹Q¶�·�½ §O· ý%©'Á_§O�±Î¹;ÊË�·�§ µZ©_´�´£§ ¹�§O´�·�§OQ¨£±£ºG·�¶�´O¯^�^©(ºV´Ñ§O· ½O§ À�Qº
½O¶_·�½O§�±£·�§�¬V§�´�¸.©_±£©_µY¿�¨ª±�§O´ ¹�³�½O±�ºGÁ(©_·?¨ ½O§�´×¶�´£½�ºV¬V¬V©(¨ªºG¶�·�´�Ð?¬\©�´£º�¨ª.©$¨ªºV¶_·y±£§�´�¨ª§Å¨£±£¿�´×©_µ�«�ºGÏ�Wó_¯Q¦�§
¨Ì©(«�¬V§O©_y®Q¯�ç{±�³O´��µZ§Æ¬V§O´²±£³�´£�¬�¨Ì©(¨£´²¶�«9¨ª§O·"�´ ¸�©_±²Q·�§Ç©_·.©(¬GÓ�´£§�Ï�¬V¶�«�©_¬V§�þ{¨£±£¶�ºG´²·Q§OQ¨£±£ºV·Q¶�´Ö¹�§�´
¹�¶�·Q·�³O§�´{ý-¶�Q±£·�ºG§O´�¸.©_±�¬V§�´�§�¼9¸�³O±�ºV§�·�½O§�´k·�§�Q¨ª±�ºV·�¶_´k©$¨ªµY¶�´£¸�ÈQ³O±£ºGÀ"�§O´�Ð ´�¶�¬\©(ºV±£§�´Ç§�¨{±£³O©_½�¨£§O�±�´
Ø à ¶�·�ÿO©_¬V§�ÿ�ò à ©_±�½OºV©B§�¨�©_¬�¯GÐ�ç_è�èQ°'«.Ú�¯

ñ ¶�¬V9¨ªºV¶_· Ë�Ì Á » Ã«Î3Ï Ë>Ì Á » Ã«Î » ¸[º »» Î Ë>Ì Á » Ã » Ï ¸[º »Ï »¦��ÆÅ è9¯�è�è�å èQ¯Íæ�ð ë Õ ëKÛQÜ Ó ÝSÞ °�¯Ëî ë Õ Ü¨ÛQÜ Ó Ý Ï
ñ �ÆÅ è9¯�è�è�å ô Õ5ô ÛdÜ Ó Ýfõ â Õ Ü¨ÛQÜ Ó ÝSö °�¯Ëî ë Õ Ü¨ÛQÜ Ó Ý Ï
¦ ÉÊÉ è9¯�è�è�å èQ¯�å_® ä Õ ôKÛQÜ Ó ÝS¦ °�¯Ëî ë Õ Ü¨ÛQÜ Ó Ý Ï

÷�ø�ù?8�ú(8=<?>M÷²H?NOHf�ø�$FIN�K(CyJ�� [�C�W$L\EVEVH�F�LV[9P)C J)[QP)P)H"PQF EVKu�ÑK_LVE\EVK(D)N~H�ùID+CÌFIK��ÑK_PQF J5K$C J)[QP)P)A$K(C
g0úB[QP ` H"EVK ` ��úBH?NOW$LVH K$F H"E�n\o p"q9q.r b s e�[9D)NOP5LVK$CZT)H?N~EVK$C KXSUT5A$N'LVK(P)WXK$C~P)K(D+FINOL\P)[�CCI[9EVH"LVNOK$CoUH�F�Î[�CIT;m+A(NOL9ûUD)K$C K$F�T5H?NÆE&� KXSUT5A$N'LVK(P)WXK[�^üþýÿý���n�� K$CÆJ5LGM A(N�K_P+WXK(C×J5K
�ÑH?CIC�K$C�CI[QPQF�K(PaK�� » n

¦�§~¸�±£¶�«Q¬V¿OµY§y¹�§�´�·�§OQ¨£±£ºG·�¶�´�©(¨£µZ¶�´�¸�È�³�±£ºVÀ"�§�´R¸)§�Q¨�´OÊË§�¼9¸�¬GºVÀ"�§�±Y¸�©_±�¹�§�´Y¶_´£½OºG¬V¬V©(¨ªºG¶�·�´
Ü���½	� Ü�
 Í�� Ñ������Ð Ð ©'Á�§�½y�· ©_·QÏ�¬V§Y¹�§yµY³O¬V©_·�Ï�§�¸�±�§O´£À"�§~µZ©$¼9ºVµZ©_¬�§�¨��·�§Z¹�ºG»)³O±�§O·�½�§
¹�§Yµ ©(´£´£§�´k¹5ÊÍ§�·"Á�ºG±£¶�· ë_Û�Ü Ó Ý Ï ßà »X¯O�j¬�±�§O´Â¨ª§Y§O·�½�¶�±£§ZþÎ¹Q³�¨ª§�±£µYºV·�§�±�´£º�¬V§�´{¶_´£½OºG¬V¬V©(¨ªºG¶�·�´Æ´�§
ý-¶�·?¨�Á_§O±£´×�·�Ü���¶�yÁ�§�±£´×�·Ñ·�§O9¨ª±£ºG·�¶R´�¨£³O±�ºV¬V§(Ð9§�¨�þ�¸�±£³�½OºG´£§O± ¬G§O´ÖÁ(©_¬G§O�±�´ ¹�§ Ú º¼»�§�¨¾¿æÀYÁ »�Â�Ã ¯

�	�G���0�3$T�&�0!��&/æ�3�0�)$���$�#ò+����0�I��-�!�/0�&#5���«���0�I��$�#%�5#��&���$����æ�I������$��&#5���)�W#5���3�«�I������/0���é$������ �w�0�"�T�"8 �0�3$W�%�O�&�����������5�
���Ò67/����"����*���)$&� �"�)$����"�«�4�5�7!������«����#5�%#%$&/������&����
)#5�Ò�������*$��.!����M8 ��-�!�/���#%�0�	���æ��� ��1"!$#�@



U�% C4B'&d��Ha�'#bF�E�HIF#3acR�HM`cJ)(^*bJ���!X���.E *bF.HIFX�[h�J+*-,/.

�j¬&ý%©_Q¨Æ©_�´£´�º�¹�³�¨ª§�±£µYºV·�§�±�¸�±�³O½�ºV´£³�µZ§�·?¨Å¬\©Rý-±ª©(½�¨ªºG¶�·^¹5ÊÍ¶�´�½OºG¬V¬\©$¨ªºV¶_·�´�Ü���½	� Ü è ÐU½(ÊÍ§�´�¨�þY¹�ºV±�§
½O¶_·"¨£±ª©_ºG·�¹�±�§Ç¸�¬V�´ ý-¶�±Â¨ª§�µZ§�·"¨×¬V©�Á_©(¬V§OQ±�¹�§ Ã«Î3Ï ¶�«9¨ª§O·"�§{¸.©_± ¬G§O´×±£³�´£�¬�¨Ì©(¨£´ ¹�§kÕ�éÅÉ�É10�¯

§�·R½O§�À"�º9½O¶�·�½�§O±�·�§ ¬V§�´�·�§�Q¨ª±�ºV·�¶�´�´£¶�¬V©_ºV±�§O´OÐXÀ"�º9´£¶�·?¨�©_¹�©_¸Q¨ª³�´�þÆ¬�ÊÍ³�¨ª�¹�§Ö¹�§O´�¶_´£½OºG¬V¬V©(¨ªºG¶�·�´
Ü è ½	� Ü�
 Í�� Ñ324�5�����Ð Ð5ºV¬ ý%©_Q¨�¹�³�¨ª§�±£µYºV·�§�±Ç¬\©_À"�§�¬V¬V§k¹�§O´Ç¨£±£¶�ºG´56Ç±£³�Ï�ºV¶_·�´�¦��ÆÅBÐ ñ �ÆÅ ¶�
¦ ÉÊÉ §O´Â¨Z§�»5§�½�¨£ºGÁ�§�µZ§�·?¨ ±�³'©_¬GºV´£³�§_¯(�j¬�ý%©_�¹�±£©�§O·�´��ºG¨£§Î¹Q³�¨ª§�±£µYºV·�§�±R¸�±£³�½OºG´£³OµY§O·?¨Y¬\©^Á(©_¬G§O�±
¹�§�´�¸.©(±ª©_µY¿�¨£±£§O´ ¹5ÊÍ¶�´�½OºG¬V¬\©$¨ªºV¶_·�´Ö§�¨�¬G§Æ¨jÓ�¸)§{¹;ÊË¶�´£½�ºV¬G¬\©(¨£ºV¶�·�´²µZºG´�§O· \�§O5¯

¶ ¶�Q±R³O½O¬V©_ºV±�½OºG±{½�§�¨�¨ª§~´£º�¨ª.©$¨ªºV¶_· §O·Q½O¶�±�§y¨ª±£¿�´�½O¶_·Qý-�´£§(Ð�¹�§y·Q¶�QÁ�§O©_9¼d±�³O´��¬G¨ª©(¨ª´k§�¼9¸)³�±£º ò
µY§O·?¨Ì©_�¼ ´£¶_·"¨�·Q³O½O§�´£´£©_ºV±�§O´O¯��Æ©_·�´�¬\©^´�§O½�¨ªºV¶_· ´£�º�Á_©(·"¨£§_Ð�·Q¶��´�©_¬G¬V¶�·�´{Á�¶�ºG±�¬V§ ¸�±£ºG·�½OºG¸)§Z¹�§
¹�º�Á�§O±�´£§�´ §�¼9¸)³�±£ºG§O·�½�§O´×À"�º5½�¶�µZµY§O·Q½O§O·?¨(\�Q´�¨ª§�þk¸�±£§�·�¹�±£§Ç¹Q§O´ ¹�¶�·Q·�³O§�´{Ø%¶�yÀ"�º5¹�³O«�9¨ª§O±�¶�·?¨
¸�±�¶9½ÌÈ.©(ºV·�§�µZ§�·"¨ÌÚÅ§�¨kÀ�Q§O¬V¬G§O´�´£¶_·"¨k¬V§�´{©_µ�«�ºGÏ�87	¨£³O´ÇÀ";ÊË§O¬G¬V§O´{¸+¶��±£±�¶�·?¨{¬V§�Á_§O±�¯:9�¶��´�Á�§�±£±£¶_·�´
©_�´�´£º�¬V§�¸�±�ºV·�½�ºV¸+§�¹�§Z½�§O±Â¨Ì©_ºG·�§O´{§�¼9¸+³O±£ºG§O·�½�§O´k¹�ºG¨£§O´{¹�§Y¨£±£¶�ºG´£ºG¿OµY§�Ï�³O·Q³O±ª©$¨ªºV¶_·aÀ"�º�´£¶_·"¨B©_½Iò
¨ªQ§O¬V¬G§OµY§O·?¨�þR¬	ÊË³�¨£�¹�§_¯

���<; ��¥ �¤�¢$¡5¥;¢£¤j�� ì¥�=��Sñy�j�_���«ð(�Q¡��£¢�¥;¢£�Î� �?>:@BA

¦�§{±�³O´��¬G¨ª©(¨ ±£³�½O§�·"¨�¹�§Ç¬�ÊÍ§I¼Q¸Q³O±£ºG§O·�½�§ ñ 9ÅÉDCBØ3Å�È�µ ©(¹Î§�¨�©_¬	¯�Ð.ç(è�èQ°XÚIÐQ½O¶_µ�«�ºV·Q³Ç©'Á�§O½{½O§�¬V�º
¹�§ ñ óRÐ ©Ñý%©_º�¨�ý%©_ºV±�§R�· Ï�±£©_·�¹a¸.©_´{¹.©_·�´{¬\©Ñ½O¶�µY¸�±�³OÈ�§�·�´£ºG¶�·a¹Q ¸�±�¶�«�¬V¿�µZ§�¹�§�´B·�§�Q¨ª±�ºV·�¶_´
´£¶_¬\©_ºG±£§O´�¯�¦&©BÄ.Ï�Q±£§�®Q¯�çBµZ¶_·"¨£±£§Å¬V©�½O¶�µY¸+¶�´£º�¨ªºV¶_· §O·Ñ´£©Á_§O�±×¹�~¾.�¼Ñ¹�§Ç·�§�Q¨ª±�ºV·�¶�´Ö³OµYºV´�¸.©(±
¬V§ ñ ¶�¬V§�ºV¬5§�¨�¹�³�¨£§O½�¨£³k´��±×Ò §�±£±�§{À"�º�¸+§O9¨^]�¨ª±�§{¹Q³O¹��º�¨ª§�¹�§�½O§�´�¹Q§O9¼Ñ±�³O´��¬G¨ª©(¨ª´�¯

¦�ÊÍ§I¼Q¸Q³O±£ºG§O·�½�§ ñ óRÐ�À"�º;Q¨£ºV¬VºG´£§�¬\©B¹�º�»5Q´£ºV¶_·y³O¬V©_´�¨£ºVÀ"�§_Ð9§O´Â¨×´£§O·Q´£ºV«Q¬V§�©_9¼ÑÜXßÖ©_ºV·Q´£º5À";ÊÍ©_9¼
©_Q¨£±£§�´�´ª©'Á�§��±£´�©(½�¨ªº�Á�§�´ÑØ	Ü�� ß Ë Ü��XÚ�Ð µ ©_ºG´B©'Á_§O½~�·�§ ´£§O½�¨ªºG¶�·c§��Y½O©_½O§ÑðQ¯�åÎý-¶�ºG´k¸Q¬V�´Bý%©(ºV«�¬G§_¯
�Å©_·Q´��· ¸�¬V©_· ØFE²ß � EG���XÚIÐ�¶¡¢HE²ß ß Ë EG���~±£§�¸�±£³�´£§O·?¨£§O·?¨Y±£§O´�¸)§�½�¨£ºGÁ�§�µZ§�·?¨�¬V§O´{¾.9¼c¹�§ÑÜXß{§�¨
¹�§BÜ��JIwÜ�� Ð.¬G§k±�³O´£Q¬G¨Ì©$¨�¹Q§ ñ ó §�´�¨�¹�¶�·�½{�·�§k¹�±£¶_ºG¨ª§�¶�«Q¬VºVÀ"�§(Ð.¹�¶�·?¨�¬\©R¸)§�·?¨ª§~Ø%©LK °�ã_ðQ¯�å
K è9¯G°Xå$î"ÚB§O´Â¨Z¹Q¶�·�·�³�§Î¸�©_±�¬V§~±ª©(¸�¸)¶_±�¨R¹�§�´Z´�§O½�¨ªºV¶_·�´�§��Y½'©_½�§O´�¯²¦&©ÃÁ(©_¬V§��±�¹�¶�·Q·�³O§Î¸.©_±R¬V©
½O¶_¬V¬\©(«)¶�±£©(¨ªºG¶�· ñ ó�ÐME ÑÔÂwÕ ë Â ÛQÜ Ó ö ÆON Ý » ¿Ý Î Ð�½O¶�±�±£§O´�¸)¶_·�¹wþü�·d¾.9¼d¹Q§^Üß�¸�Q±OÐ�§�¨Y§�¬V¬V§
±£§�¸�±£³�´£§�·"¨£§Bî?ðYÙÛ¹QÑ¾�9¼Î¸�±£³�¹�ºG¨×¸�©_± ¬V§�´�µY¶�¹�¿O¬G§O´�´�¶�¬\©_ºG±£§�´{ØFE²ß â â Õ%Ó â ÛdÜ Ó ö ÆON Ý »�¿ Ý Î Ú�¯

¦�ÊÍ§I¼Q¸Q³O±£ºG§O·�½�§ ñ 9ÅÉ ·�§�¹�³�¨ª§O½�¨ª§üÀ"�§Ã¬V§�´~·�§O9¨ª±£ºG·�¶�´y³�¬V§�½�¨ª±�¶�·�ºGÀ�Q§O´ Ø%¸+¶��± ¬\© ±�³'©_½�¨ªºV¶_·
þc½O¶_�±ª©_·?¨Ñ½ÌÈ.©(±£Ï�³'Ú�Ð�§�¬V¬V§^§O´�¨Ñ¹Q¶�·�½Ã±£§�¸�±£³�´£§�·"¨£³O§ ¸.©_±~�·Q§Ã¹�±£¶�º�¨ª§^Á_§O±Â¨ªºV½O©_¬V§^¹.©_·�´~¬G§�¸�¬\©(·
ØFE²ß � EG���$ÚI¯9¦�§�±£³O´��¬G¨ª©(¨²¶�«Q¨ª§�·" ØFE²ß Ñ Ü Õ Ù_â ÛdÜ Ó ö ÆPN Ý »�¿ Ý Î Ú�¹�¶�·�·�§Æ¹�ºV±�§O½�¨£§OµY§O·?¨²¬\©{Á(©_¬G§O�±
¹�^¾�9¼�¹Q§RÜXß×³�µZºG´�¸�©_±Æ¬G§ ñ ¶_¬V§OºG¬�§�¨Æ¹�³�¨£§O½�¨£³�´£Q±ÆÒ §O±£±�§_Ð)§�¨ÅºG¬&½O¶�±�±£§O´�¸)¶_·�¹Ãþyæ?åZÙ ¹�^¾.9¼
¸�±�³O¹�º�¨×¸.©_±×¬V§�´ µZ¶�¹�¿O¬G§O´ ´�¶�¬\©_ºG±£§�´O¯

¶ ¶�Q±y§�¼9¸�¬GºVÀ"�§O± ´£ºVµB�¬G¨ª©_·�³OµY§O·?¨Z½O§�´y¹�§O�¼ ±£³�´£�¬�¨Ì©(¨£´OÐ�ºV¬�§O´Â¨~·�³O½�§O´�´ª©_ºG±£§Ã¹�§�´��¸�¸+¶�´£§�±
¬	ÊË§�¼9ºG´�¨ª§�·�½O§~¹5ÊÍ�· ¾.�¼d¹�§~·�§�Q¨ª±�ºV·�¶�´B¹�§y¨jÓ�¸)§Ñ·�¶�· ³�¬V§�½�¨ª±�¶�·�ºGÀ�Q§_Ð�§�¨�¬\©�Á(©_¬G§O�±�¹Q§~½O§y¾.9¼
ØFEG��� Ñ ë Õ ô�äKÛQÜ Ó ö ÆPN Ý »T¿ Ý Î Ú ½O¶�±�±£§O´�¸)¶_·�¹ þÅ¬�ÊÍ¶_±£¹�¶�·Q·�³O§�¹QY¸+¶�ºG·"¨�¹;ÊËºV·?¨ª§�±£´£§�½�¨£ºV¶�·�¹�§�´�¹�§O9¼
¹�±�¶�ºG¨£§O´aØ%¬�Ê�©_«Q´£½OºG´£´�§a³�¨Ì©_·?¨Î·�³O½�§O´�´ª©_ºG±£§OµY§O·?¨^¬V§Ã¾.9¼�¹�¶_·�·�³ ¸.©_± ñ 9ÅÉ�ÚI¯�¦�§Ã¾.9¼�¨£¶_¨Ì©_¬Æ¹�§

Q	RW����¾���	�®������#5�%����$�#%���þ<�S�TVU <�W5Xc�&���	�%�;�����®�&��5��$&#5��Y��Z1[ !�����67��$|��������	��#%�5#5���7�%�æ�¾����	��/��æ��@\!S�
67��#5�%�5���	���^]b�	�3$&�06 �0�)$��0�3$O�������/Ò!«�"�-_a`Db4cYd�e fhg�ikj�lnmpo�q�b���$-rFs�t bvu cwj�e j�j�i�@

x !f�Ò!���#5�	��#5!«����������$&$&�Ò��-�!�/0�&#5���«�����0�3$O��-�!��5#5')��/0�����"�	�4���7�3�æ�é$�#%�����&��#5
>��)$&�



A�A�A	B9C4B(Dy���.E *GF�HIF�KJMLON �"!$#&PQJSR�F.HTE�L Czy

3547698Qú(8=<?>8{4|~}��v���)�P�'��|~���v�^�����^���v�����P�����v�^�G�5�V���a���'�a���^�^�h���v�8�a�������a�G�V���D 

·�§�Q¨ª±�ºV·�¶�´{³OµYºV´�¸.©(±k¬G§ ñ ¶�¬V§�ºV¬�§�´�¨�¬V©Î´�¶�µYµZ§�¹�§�´B¹�§�9¼ ¾.9¼i·:E å�Ñ â Õ í_í�Û�Ü Ó ö ÆPN Ý »T¿ Ý Î
Ø%´��±Æ¬V©�Ä�Ï��±£§B®Q¯�ç9ÐU½O§k¾�9¼�§�´�¨Æ¹�¶�·�·�³k¸.©_±�¬\©Y«.©_·�¹�§k¹�º\©(Ï�¶�·.©_¬G§Ç·�¶_¨£³O§¡Eh¢k£\¤z¢5¥�¦§ ÐUÀ"�º&¨ªºV§�·?¨
½O¶_µZ¸Q¨£§�¹Q§�¬�ÊÍºG·�½O§�±�¨ªº�¨ª�¹Q§BØ�°~¨&Ú�¹�§ª© °'®BÙ�Ú�¯9ÕÖ§�¾.9¼Z§O´Â¨Ö§�·~©_½O½�¶�±£¹ ©'Á�§O½�¬V§�´²¸�±�³�Á�ºV´�ºV¶�·Q´²¹�§�´
µY¶9¹�¿�¬V§�´�´£¶�¬V©_ºV±�§O´×Ø-±£§O¸Q±£³O´�§O·?¨ª³�¸.©_±�¬\©Å«�©_·�¹�§�§O·Y¸)¶_ºV·?¨ªºG¬V¬V³�´�·�¶(¨ª³O§�Eh¢a¢k«§ ºG·�½O¬G.©_·?¨��·�§×§O±�±£§��±
¹�§ ¤W»�¬hÝ Î ö  ÚI¯)ÕÖ§B±£³�´£�¬�¨Ì©(¨�ºVµY¸+¶�±�¨ª©_·?¨�·Q§B·�³�½O§O´�´£º�¨ª§B¸�©_´Æ¬�ÊÍ§I¼QºG´�¨£§O·�½�§B¹;ÊË�·�·�§�Q¨ª±�ºV·�¶Z´�¨£³O±£ºG¬V§(¯c�j¬
§O´Â¨Å«+¶�·^¹Q§B±£§�µ ©(±£À"�§O±�À"�§B¬V©Y«�©_·�¹�§®Eh¢a¢5«§ ´�§O±ª©(ºG¨�§O·?Á�ºV±�¶�·üç_èRý-¶�ºV´�µY¶�ºV·�´×¬V©_±£Ï�§ZØ%þ�°~¨&Ú�´�º
½O§�¨£¨£§{µY§O´��±£§�³�¨Ì©_º�¨ ý%©_ºG¨£§Å¸)¶_�±×¹�§O´�ÜXÝ£Ý?¯

Å Á_§O½~½�§ ·�¶�9Á�§'©( ±£³O´��¬G¨ª©(¨'Ð&¬G§Y¨ª©_«�¬V§O©_c®9¯G°Z´£§y±�³O³O½�±£º�¨BµZ©_ºV·?¨£§O·.©_·?¨k´£¶�Q´B¬\©Ñý-¶�±£µY§Y¹�
¨Ì©(«�¬V§O©_ü®Q¯ÍæQÐ;¶¡¢ü¬V§R±�³O´��¬G¨ª©(¨�¹�§ ñ �¸+§O±�ò�ó §O´�¨{±�§OµY¸�¬\©_½�³�¸.©_±Ç½�§O¬G�º�¹�§ ñ 9ÆÉR¯-¯ ¬V©y¬V�µYºV¿�±£§
¹�§�½�§�·�¶�9Á�§'©( ±£³O´��¬G¨ª©(¨'Ð�¶�·h½�¶�µY¸�±£§�·�¹ µ ©(ºV·?¨ª§�·.©_·?¨ À"�§^¬\©a´�¶�¬V9¨ªºV¶_·w¶�«Q¨£§O·"�§�¹�©_·�´y¬V©
´£§�½�¨£ºV¶�· ®9¯G°y·5Ê�©^¸�©_´�¹�§y±�³'©_¬GºG¨£³Y¸QÈ"Ó�´�ºVÀ"�§_Ð�½'©_±�§�¬V¬G§Z½�¶�µZ¸�©_±ª©_º�¨{¹�§O´�Ï_±ª©_·�¹Q§O�±�´�¹�§y·.©$¨ª�±�§
¹�º�»5³�±£§O·?¨£§O´kØ%¬G§Å¾.9¼Î¸��± ¹Q§�Üß�¹�§�´�§I¼9¸�³O±�ºV§O·Q½O§O´�±ª©_¹QºV¶�½ÌÈ�ºVµYºVÀ"�§�´Ö§O´Â¨Æ½�¶�µY¸.©_±£³�©(ÎµY³O¬V©_·�Ï�§
ÜXß-IwÜ��O�{¹�§�¬	ÊË§�¼9¸�³�±£ºG§O·�½�§ ñ ókÚI¯

¦&© ´�¶�¬VQ¨£ºV¶�· ¹Qw·�¶�9Á�§'©(w´�Ó�´Â¨ª¿OµY§Î¹;ÊÍ³�À".©(¨ªºG¶�·�´�¹�]¨Ì©_«�¬G§'©_]®Q¯Íæü½O¶�µY¸.©_±�§~½O§�¨�¨ª§Ñý-¶�ºV´
�·�ºGÀ"�§OµY§O·?¨�¹�§O´×¾.9¼Î¸�Q±£´�¹�§�Üß�¯U¦&§{±£³�´£�¬�¨Ì©(¨�¶�«9¨ª§O·"�µZ¶�·?¨£±£§Ç¨ª¶��\�¶��±£´��·�§k©(¨�¨ª³O·".©$¨ªºV¶_·
¹�ü¾.9¼ À"�º�¹�³�¸)§�·�¹ ¹�§Y¬	ÊË³O·Q§O±£Ï_ºV§_Ð5µ ©_ºG´Ç¬V§R¸�±�¶�«�¬G¿OµY§Y¹Q ¾.�¼ ¹�§�«�³O±ÂÓ9¬G¬VºG�µ ºG·Qý-³O±�ºV§OQ±�©_
¾.9¼~¹�§�«)¶�±�§�¹�ºV´�¸.©_±ª©(ºG¨'¯



C-° C4B'&d��Ha�'#bF�E�HIF#3acR�HM`cJ)(^*bJ���!X���.E *bF.HIFX�[h�J+*-,/.

Ò�Ó�¸+§ E²ß § Ý�±nEM² ³ªß�´�µ ÕÖ¶�·?¨£±£ºV«QQ¨ªºG¶�·~¹�§O´�¹�º�»5³�±£§O·?¨£§O´×´£¶�Q±£½O§�´
¹;ÊË§�¼9¸�³�±£ºV§�·�½O§�´ ÜXÝ£Ý Ü$Þ�ß Ü$Þ
à ©_¬V¬GºV�µ Ø�ÜXß�Ú áãâ(äZÙ å_®YÙ æ?ç�Ù °èYÙ
é�¶�µY§O´�¨ª©_ê_§ZØ�ÜXß£Ú áìë(í Ù ç(îZÙ ï_ðYÙ

ñ 9ÆÉ ã ñ �¸+§O±�ò�ó Ø�ÜXß£Ú áìë�âYÙ °è�èYÙ
ñ ¶_¬VQ¨£ºV¶�·~¹�Î´�Ó�´Â¨ª¿OµY§ ï� YÙ æQ°kÙ æ?å�Ù

÷9ø�ù?8�ú(8·¶(>9@kA(C�D5E�FIH�FIC{J)K(C�KXSUT5A$N'LVK(P)WXK$C{P)K(D+FIN'LVP)[�CÇC�[9EVH"LVN�K(C�HXfQK$WY¸\¹þý�n

�j¬�ý%©_Q¨�·�¶_¨£§O±�À"�§�½O§×¬V§ ±�³O´£Q¬G¨Ì©$¨²¹Q§ ñ ó³ã ñ 9ÅÉ ºGµZ¸Q¬VºVÀ"�§²¹�³�\£þ�¬	ÊË§�¼9ºG´�¨ª§�·�½O§�¹;ÊË¶�´£½�ºV¬G¬\©(¨£ºV¶�·�´�Ð
½'©(±�¬V§�¾.9¼�¹�§�·�§�Q¨ª±�ºV·�¶ ¦ ¥c¹�³�¨£§O½�¨£³�´£Q±�Ò §�±£±�§ §O´�¨�½O¶�µY¸)¶_´£³Ö¹Q§ æ?åÅÙã¹�§×Üß §�¨�¹�§ ð�åÅÙì¹�§×Ü §Ø ¼�K 2��º ÚIÐ+½�§�¨�¨ª§{¹�§O±�·�ºV¿�±£§{½O¶�µY¸)¶_´ª©_·?¨ª§{·�§{¸)¶_QÁ(©_·?¨�´�ÊÍ§I¼9¸�¬VºGÀ�Q§O±�À�Q§B¸.©_±×�·�½ÌÈ.©_·�Ï_§OµY§O·?¨
¹�§�´ª©'Á_§O�±�¯

§�·k½�§�À�Qº?½O¶�·�½�§O±�·�§²¬G§O´;¸�©_±ª©_µY¿�¨£±£§�´�¹;ÊÍ¶_´£½OºG¬V¬V©(¨ªºG¶�·�´OÐ�¬\©²¹�§O±�·�ºV¿�±£§�©_·.©_¬�Ó�´£§�Ï�¬G¶�«.©_¬G§ ý%©'Á�¶�±�ºV´�§
¬\©�´�¶�¬V9¨ªºV¶_· ¦��ÆÅ Ø Ú N »» Î Ñ í Õ Ü¨ÛQÜ Ó ÝSÞ ß�à »Ð Ë�Ì ÁI» Ã » Î�ÑÔÓIÕ íWÜÚIÐ�µZ©_ºV´�¬G§O´R´�¶�¬VQ¨£ºV¶�·Q´R¦ ÉÊÉ
§�¨ ñ �¬Å ±�§O´Â¨ª§O·?¨^©_½O½�§O¸Q¨ª©_«�¬G§O´ Ø à ¶�·�ÿ'©(¬V§OÿIò à ©_±£½�º\© §�¨�©_¬	¯�Ð×ç_è�è9°©?Ú�¯Ö¦�ÊÍ¶�´�½OºG¬V¬\©$¨ªºV¶_· Á�§�±£´��·
·�§�Q¨ª±�ºV·�¶�´�¨£³O±�ºV¬V§Ç§�´�¨×ý-¶�±Â¨ª§OµY§O·?¨×¹�³�ý%©'Á�¶�±�ºV´£³�§_¯



A�A�A	B9C4B(Dy���.E *GF�HIF�KJMLON �"!$#&PQJSR�F.HTE�L C��



»:¼w}×�kz�½Å|Z�y|~vy�{z������kx{vy�I�k�Y¾Y�{z

¿;��� ���Z���(��ñ~À��^¥�=��( �¤%�

ÁfoÃÂ¡oÃÂ Ä$Å®Æ

ñ 9ÅÉ�Ø ñ �¹Q«��±�ÓÇ9�§O9¨ª±£ºG·�¶�ÉÅ«�´£§�±�Á(©(¨ª¶_±�ÓQÚ;§O´�¨ �·Q§�§I¼9¸�³O±�ºV§O·Q½O§�¹�§�¹�³�¨£§O½�¨£ºV¶�·�¹�§�·�§�Q¨ª±�ºV·�¶_´
´£¶_¬\©_ºG±£§O´�Ð�´£º�¨ª�³�§�¹�©_·�´�¬\©ÇµYºV·�§ ¹�§ ñ �¹Q«��±�Ó�Ø�áãð�è�è�èÇµ�È²§Ú�©_ Õ�©_·.©_¹�©QÐ"À�QºU©{½�¶�µZµY§O·Q½O³�þ
¸�±�§O·�¹�±�§Ç´£§�´ ¸�±£§�µZºG¿O±£§�´�¹�¶�·Q·�³O§�´ §O·Ñ·�¶Á�§�µ�«�±£§R°. ¡ ¡ Q¯9¦&©�½OºV«Q¬V§Æ§�´�¨ Q·�§Ç´£¸�ÈQ¿O±£§Ç¹Q§R°Xçkµ ¹�§
¹�ºV©_µZ¿�¨ª±�§Ç½O¶�·?¨ª§�·.©_·?¨�°'è�è�èR¨ª¶�·�·Q§O´�¹;ÊÍ§O©_^¬G¶��±�¹�§ZØ&� » É�Ú�Ð.§�·?¨ª¶��±�³O§k¹�§ÿ (î?æ�®�¶Ç� ½O¶�9Á9±£©_·?¨
å(î�Ùã¹�§�¬V©Æ´£Q±�ý%©_½�§�Ø	ÕÖ¶�¬G¬\©_«+¶�±£©(¨ªºG¶�· ñ 9ÅÉ�Ð?ç(è�è�è?ÚI¯(¦�§�´�·�§OQ¨£±£ºG·�¶�´�ºG·?¨ª§O±£©_Ï�ºG´£´£§�·?¨�¸.©_±�½�¶��±£©_·?¨
½ÌÈ.©_±�Ï�³kØ	Ü è IÊÉ��ÌËÍIÎËÍIÊÏ Ý Ú�Ð?¸.©(±�½O¶��±£©_·?¨�·�§OQ¨£±£§BØ	Ü�
"IÐÉ®�ÒÑÓIÎËÍI^Ü�
$Ú�¶�Y¸.©_±�¹�º�»5Q´£ºV¶_·
³O¬V©_´�¨£ºVÀ"�§�Ø	Ü�
�IÔÏ Ý � Ï Ý I Ü�
$ÚI¯�¦&©�¹�³�¨£§O½�¨ªºV¶_·;ÐQÀ"�º)´£§Åý%©_º�¨Ö§�·Ñ¨£§OµY¸�´�±�³O§O¬)§�¨×©'Á_§O½��·~´£§��ºV¬
¹�§kåK��§ � ÄQ¼9³{¸�©_± ¬V§Ç«�±��ºG¨×¹Q§�ý-¶_·�¹�±£©_¹�ºG¶?©_½�¨£ºGý�Ð�§O´Â¨�¬GºVµYºG¨£³O§Å©(9¼Ñ·�§�Q¨ª±�ºV·�¶�´ ¹Q ¦ ¥Æ¯

¦�ÊÍ³�¬V§O½�¨ª±�¶�· ØÖÕ èM× °'î��Î§ ��Ú²§�´�¨×¹�³�¨ª§O½�¨ª³Ç¸.©(±�¬\©{¬V�µYºV¿�±£§ÇÕÖÈQ§O±£§�·�ê_¶Á~À";ÊËºV¬)³OµY§�¨OÐQ½O§ÆÀ�Qº
¸+§O±£µY§�¨Æ¹�§BµY§O´��±£§�±Å´£¶_·�³O·�§�±£Ï�ºG§~Ø3¸ØÕ × ç_èyÙ�Ú×§�¨Ç´£© ¹�ºV±�§O½�¨ªºV¶_· Ø&¸ ÃÎ× Â â�ÙÌÚ�¯)¦�¶�±£´�¹�§B¬V©
±£³O©_½�¨£ºV¶�·�¸.©(±ÖÕ ÕÆÐ"¬�ÊÍ³�·�§O±�Ï�ºV§ ¹�Z·�§O9¨ª±£ºG·�¶�§�¨²¹�§×¬	ÊË³O¬G§O½�¨£±£¶�·�´�¶�·?¨²ý-¶�±Â¨ª§�µZ§�·"¨�½�¶�±£±�³O¬V³�§O´�Ð�½�§×À�Qº
¸+§O±£µY§�¨�¹�§�µY§O´£Q±£§O±�¬V§×´�¸)§�½�¨ª±�§�¹Q§O´�·�§OQ¨£±£ºG·�¶�´2¦�¥ÆÐ"§�¨�¹�¶�·Q½�¹;Êò]�¨£±£§�´£§�·�´£ºG«�¬V§�©_9¼Y¹�ºG´�¨£¶�±£´�ºV¶�·�´
¹�Ñ´£¸+§O½�¨ª±�§{§�·Ñ³O·�§�±£Ï�ºG§_¯T¶ ¶��± �·�§Ç¹QºG»)�´£ºG¶�·~³O¬V©_´�¨£ºVÀ"�§_Ð9¬\©�¹�ºG±£§�½�¨ªºG¶�·y¹�§Ç¬�ÊÍ³�¬V§�½�¨ª±�¶�·~¹�§Ç±�§O½OQ¬
§O´Â¨BÁ_¶�ºV´�ºV·�§Y¹�§ ½�§O¬G¬V§Y¹� ·�§�Q¨ª±�ºV·�¶�ºV·�½�ºV¹�§�·?¨~Ø-½'©_±k¬V§O´{·�§�Q¨ª±�ºV·�¶�´{¹� ¦ ¥ ´£¶�·?¨B±£§O¬V©(¨ªº�Á�§�µZ§�·"¨
³O·Q§O±£Ï_³�¨ªºGÀ"�§O´ªÚ�Ð ½O§YÀ�Qº�¸+§O±�µZ§�¨B¹5ÊÍ¶�«9¨ª§O·QºV±�¹�§O´{ºV·9ý-¶�±£µZ©(¨ªºG¶�·�´Å´��±{¬\©~±£³�¸.©_±�¨£ºG¨£ºV¶�· ©_·�Ï_�¬\©_ºG±£§
¹�§�´�³�Á9³�·�§OµY§O·?¨£´O¯

�Å©_·�´�¬V©Æ¸�±�§OµYºV¿O±�§Ö¸�È�©_´£§ ¹�§ ¬�ÊÍ§I¼9¸)³�±£ºV§�·�½O§(Ð_¶¡¢R¬V©Æ´£¸QÈ�¿O±�§ §O´�¨�±�§OµY¸�¬VºG§²¹5ÊÍ§O©_�¬V¶��±�¹�§Ö¸Q�±£§(Ð
¬V§�·�§�Q¨ª±�¶�· ³�µZºG´�¸�©_±²¬�ÊÍºG·?¨ª§O±£©_½�¨£ºV¶�· Õh9 §O´�¨Ö½'©_¸9¨ª�±�³Æ¸.©_±��·Z·�¶Ó?©_y¹Q§Æ¹�§�Q¨ª³�±£ºVQµÛ©'Á_§O½ÆQ·�§
§��Y½O©_½Oº�¨ª³�¹�§Zç�åÑÙy¯O�Å©_·�´{¬\©y¹Q§O9¼9ºV¿�µZ§�¸�È�©_´£§(Ð�¬	ÊÍ©�\�¶�Q¨Ç¹5ÊÍ�· ´£§�¬�¹�§�½ÌÈ�¬V¶�±�§ÎØ���Ï?ÕÖ¬ » ÚÆ¸+§O±�òµY§�¨£¨£±ª© ¹5Ê�©_QÏ�µZ§�·?¨ª§O±�¬	ÊË§��Y½'©(½OºG¨£³B¹�§B½'©_¸Q¨£�±£§�þy®�æ~Ùy¯�Å�¸�±£¿�´Å½'©(¸Q¨ª�±�§_Ð)¬V§B·Q¶XÓ�©_Ã³OµY§�¨Å�·
¶��¸�¬V�´�ºV§��±£´�¸�È�¶_¨£¶�·�´�À�Qº ¨£±ª©_·�´Âý-³O±�§O±£¶_·"¨Æ�·�§k¸.©_±�¨£ºV§{¹�§B¬G§O�±�³O·Q§O±£Ï_ºV§kþZ¹�§�´Æ³O¬G§O½�¨ª±£¶_·�´Æ¸.©(±
¹�º�»5�´�ºV¶�·cÕÖ¶�µY¸Q¨ª¶�·5Ð ½�§O´�¹�§�±£·�ºG§O±�´�¸)¶_QÁ(©_·?¨R©_¬G¶�±£´³]�¨ª±�§y¹�³�¨ª§O½�¨ª³�´R¸.©_±B¬G§O�±k³OµYºV´�´£ºV¶_· ÕÖÈ�§Iò
±£§�·�ê_¶Á+¯��Å©_·�´�¬V© ¹�§O±�·�ºV¿�±£§�¸�È.©(´£§R¹�§�¬	ÊË§�¼9¸+³O±�ºV§O·Q½O§_Ð5¹�§O´�¹�³�¨ª§O½�¨ª§��±£´{¸�±£¶_¸)¶�±Â¨ªºG¶�·�·�§�¬V´Åþ Ï é�§
¸+§O±£µY§�¨�¨ª±�¶�·?¨Å�·�§k¹�³�¨£§O½�¨ªºV¶_·Ã¹�ºV±�§O½�¨£§B¹�§�´Å·�§�Q¨ª±�¶�·�´OÐ5©'Á�§O½B�·�§�§�Z½O©_½Oº�¨ª³k¹�§�î"åZÙ Ø&��½.�Æ¶$ò
·.©_¬G¹;ÐUç_è_èQ°XÚ�¯

¦�ÊÍ¶�«Q´£§O±ÂÁ(©_«�¬V§ü¬V©c¸�¬V�´ÑºGµZ¸+¶�±�¨ª©_·?¨ª§�¶_«Q¨ª§�·�Q§a©'Á_§O½ ½O§ ¹�ºV´�¸)¶�´�ºG¨£ºGý�§�¼9¸+³O±�ºVµY§O·?¨Ì©_¬Æ§O´�¨�¬V§



A�A�A	B<%4B*�2J��ÎÚéE�F�E !�J���JMLON �"!$#3JSRÛ(¡J9� C�&

¹�¶�Q«�¬V§���±ª©(¸�¸)¶_±�¨�Ü·9ÆÕGÝGã$Ü�Õ ÕGÝ)¹� ·Q¶�µ�«�±�§�¹;ÊË³�Á_³O·�§�µZ§�·?¨ª´ ¶�«Q¨£§O·" ¸�©_±²½�¶��±£©_·?¨Ö·�§�Q¨ª±�§RØ-³OÏ?©$ò
¬V§�µZ§�·?¨Æ´�§O·�´�ºV«�¬G§�þY¨£¶�Q¨£§O´Å¬G§O´�´ª©'Á�§��±£´Ç¹�§k·�§O9¨ª±£ºG·�¶"Ú×§�¨Å¸�©_±�½�¶��±£©_·?¨Å½ÌÈ.©_±�Ï�³ÑØ-�·�ºVÀ"�§�µZ§�·?¨
´£§�·�´£ºG«�¬V§×©(9¼R·�§�Q¨ª±�ºV·�¶_´�³O¬V§�½�¨£±£¶�·�ºGÀ"�§O´ªÚ�¯M�Å©(·�´�¬V§�½O©_´�¹;ÊË¶�´£½�ºV¬V¬V©(¨ªºG¶�·�´&Á�§�±£´��·�·�§OQ¨£±£ºG·�¶�©_½�¨£ºGý�Ð
½O§�¨£¨£§�¶_«�´£§�±�Á(©_«�¬G§_Ð�À"�º.§�´�¨�ºV·Q¹�³O¸+§O·�¹�©_·?¨ª§×¹�§O´�µY¶9¹Q¿O¬V§�´�´£¶_¬\©_ºG±£§O´�Ð_µY¶�·?¨ª±�§O±ª©Ç¹�§ µZ©_·�ºG¿O±�§�´5Þ�±�§
¬	ÊË§�¼9ºG´�¨ª§�·�½O§Y¹;ÊË¶�´£½�ºV¬G¬\©(¨£ºV¶�·�´�¯��j¬�´�§O±ª©�©_�´�´£º�¸)¶�´�´£ºG«�¬V§R¹�§�ý%©_ºG±£§R�·�§Y³�¨£�¹�§Z¹�§O´{¹�ºG»)³O±�§O·?¨ª´�¾.9¼
Ø%µY§O´��±£³�´�¸.©_±�Õ ÕÆÐ�9ÆÕ ¶�c¹�º�»5�´�ºV¶�·a³O¬V©_´�¨£ºVÀ"�§Ú�§O· ý-¶_·�½�¨£ºV¶�·a¹�c¨ª§�µZ¸�´�Ð ¹Q§ ¬	ÊË³O·Q§O±£Ï_ºV§Y¹�§
¬	ÊË³O¬G§O½�¨ª±£¶_·Î¹Q§{±�§O½��¬�¶�Î¹�§�¬\©�¹�ºG±£§O½�¨ªºG¶�·;¯

Å Á_§O½{¬V§�´ÖÁ(©_¬V§��±£´ ¹�§�´ ¸.©_±£©_µZ¿�¨ª±�§O´ ¹;ÊË¶�´£½�ºV¬G¬\©(¨£ºV¶�·�´�ý%©'Á�¶�±�ºV´�³O§O´ ¸�©_± ¬V§�´�¹�¶�·�·Q³O§O´�©_½�¨ª�§�¬V¬G§O´OÐ
ñ 9ÆÉ ·�§�¸+¶��±£±£©�¸�±£¶_«.©_«�¬G§OµY§O·?¨×¸.©_´�ý%©_ºG±£§ÅQ·Î½ÌÈQ¶�º�¼Ñ¸�©_±£µYº5¬G§O´ ¹�º�»5³�±£§O·?¨£§O´×±£³�Ï�ºV¶�·Q´�¹;ÊË¶�´£½�ºV¬�ò
¬\©$¨ªºV¶_·�´�Ø%´£©_Qý&´£ºU¬V©�Á(©_¬G§O�±�±£³�§O¬V¬G§×¹�§O´²¸.©_±ª©(µZ¿�¨ª±£§�´²´�§�¨£±£¶�QÁ_§Æ¹.©(·�´Ö�·Q§Æ¸.©_±Â¨ªºG§�¸+§O ¸�±£¶�«�©_«�¬V§
¹�§ü½O§�±�¨ª©_ºV·�§�´~±£³�Ï�ºV¶�·Q´ÌÚ�¯7¶�©_±~½�¶�·?¨ª±£§(Ð ½O§�¨£¨ª§ü§I¼Q¸+³O±�ºV§�·�½O§ ¸)§�±£µY§�¨�¨ª±ª©c¸+§O9¨Æ]�¨ª±�§Ã¹;ÊÍ³�¬VºGµZºG·�§O±
¬	ÊËÈ?Ó�¸)¶_¨£È�¿O´�§k¹5ÊÍ�·Î·�§�Q¨ª±�ºV·�¶�´�¨£³O±�ºV¬V§ ì ¯

ÁfoÃÂ¡o%p ßÊt ~ zkà { ª�t

¥Ö¶�±�§�¼9ºV·�¶yØ	ÕÖ¶�¬G¬\©_«+¶�±£©(¨ªºG¶�·[¥Ö¶�±�§�¼9ºV·Q¶�Ð9ç_è�èQ°XÚ�§�´�¨Ö�·�§�§�¼9¸)³�±£ºG§O·�½�§Å¹�§�¹�³�¨£§O½�¨£ºV¶�·Z¹�§O´²·�§O�ò
¨ª±�ºV·�¶_´ ´£¶�¬V©_ºV±�§O´OÐQ´£ºG¨£�³O§�¹.©(·�´�¬G§Ç¬\©_«+¶�±£©(¨ª¶�ºG±£§�´£¶�Q¨£§O±�±ª©_ºG·Î¹Q à ±ª©_·9ò ñ ©_´�´£¶�Ø	á æ?å(è�èRµ�ÈÖ§'Ú�§O·
� ¨Ì©(¬VºV§(ÐXÀ�Qº�¹�§�Á�±£©_ºG¨�½O¶�µYµZ§�·�½O§�±�þÆ¸�±�§O·�¹Q±£§ ¹�§�´�¹�¶�·�·�³�§O´�þÆ¬V©�Ä.·R¹�§Ö¬	ÊÍ©_·�·�³�§×ç_è�èQ°_¯�ÕÖ§�¨£¨ª§ §I¼"ò
¸+³O±£ºG§O·�½�§�§O´Â¨�¹�³O¹QºV³O§�þÆ¬\©ÆµY§O´��±£§Ö¹�§�¬\©�±ª©_ºG§ÖþÇ®�ð�ç�ê_§ � ¹Q ¤ ¥Ö§_Ð(¸)¶�Q± Á�³�±£º�Ä.§O±�´�ºQ¬	ÊËÈ?Ó�¸)¶_¨£È�¿O´�§
¹�§�¬\©�´��¸�¸�±�§O´�´£ºV¶_·^¹�§�½O§Ç¾.�¼Î§O´�¨�§I¼�©(½�¨ª§O6X¯

¦&©Y½�ºV«�¬G§{§�´�¨��·�§{´£¸�ÈQ¿O±£§k¹�§kðYµ ¹�§{¹�ºV©_µZ¿�¨ª±�§Ç½O¶�·?¨ª§�·.©_·?¨k°è�èR¨ª¶�·�·Q§O´�¹�§k´�½OºG·"¨£ºV¬G¬\©(¨£§O�±
¬VºGÀ"�ºV¹�§�Ø%¸�´�§O�¹Q¶9½��µZ¿�·�§Öõ�°�¯�åÖÏ�¯Ë¬ Ý Î ¶�¶�É{ÚI¯$ÕÖ§�¨�¨ª§�½OºG«�¬V§�§�´�¨ §O·?¨£¶��±£³�§�¹�§�¹�ºG»)³O±�§O·?¨ª§�´&¸.©_±�¨£ºV§�´
½O¶_·�½O§�·"¨£±£ºGÀ�Q§O´Ç¸+§O±£µY§�¨�¨Ì©_·?¨Æ¹�§�±£³�¹��ºG±£§B¬G§B«�±��ºG¨Æ¹�§Bý-¶�·Q¹;Ð)¹Q¶�·?¨Ç�·�§�´�¸�È�¿�±£§�¹�§ °æQ¯�ïZµ ¹�§
¹�ºV©_µZ¿�¨ª±�§R´£�¸�¸+¶�±Â¨Ì©_·?¨k¬V§O´kç�ç(è�èø¶Ç� Ø%½�¶�QÁ�§�±�¨£�±£§Z¹�§ æ_è�Ù�ÚÇ±£§�Ï?©_±£¹�©_·?¨k¬V©~½OºV«Q¬V§_¯;¦&§Y´£§��ºV¬
¹�§�Á9±£©_ºG¨ ]�¨£±£§Æ¸Q¬\©_½�³Åþ�ç_å_èkê(§ ��Ð�Ï�±æ�_½O§Æ©_Z¨£±£¿�´Öý%©_ºV«Q¬V§×«�±£QºG¨²¹�§Æý-¶�·�¹ ±ª©_¹�ºG¶?©_½�¨ªºGý5©(¨�¨ª§OºG·?¨Ö¹.©(·�´
¬V§Ç¹Q³�¨ª§�½�¨£§O�±�¯

¦�ÊÍºG·"¨£§O±£©_½�¨£ºV¶�·�Q¨£ºV¬VºG´£³�§ ¸)¶�Q±�¹�³�¨£§O½�¨£§O±²¬V§O´�·Q§OQ¨£±£ºV·Q¶�´�§O´�¨²¬\©Ç¹�º�»5Q´£ºV¶_·Y³�¬\©_´Â¨ªºGÀ�Q§ ·�§OQ¨£±£ºG·�¶
òZ³O¬G§O½�¨£±£¶�·5¯|Å ¸.©_±Â¨ªºG±~¹;ÊÍQ·�§ ´�¶��±£½�§ µY¶�·�¶�½ÌÈ�±£¶_µ ©(¨£ºVÀ"�§Ã¹�§a®�ð?ç ê_§ �BÐ�½�§�¨�¨ª§ ºV·?¨ª§�±ª©_½�¨ªºV¶_·
¸�±�¶9¹�QºG¨ �·Bý-±�¶�·?¨�ÕÖ¶�µY¸Q¨ª¶_·BþÅð_ð_î�ê(§ � ´£QºGÁ�º9¹5ÊÍ�·B´£¸+§O½�¨£±£§²½O¶�·?¨ªºG·"BÁ�§�±£´�¬G§O´ «.©_´£´�§O´�³�·�§O±�Ï�ºV§�´
Ø%½�ý�¯$Ä�Ï�¯� 9¯G°XÚI¯$¦�ÊË³O·Q§O±£Ï_ºV§Ö¹Q§Ö¬	ÊË³O¬G§O½�¨ª±£¶_·B¹�§²±£§O½��¬Q§�´�¨�¶_«Q¨ª§�·�Q§ þ�¸.©(±�¨ªºG± ¹Q§Ö¬\©�¬V�µYºV¿�±£§�¸�±�¶9¹�QºG¨ª§
¸.©_±Ñ¬G§Ã´£½OºG·?¨ªºV¬G¬\©(¨£§O�±�Ø%î"å(èd¸QÈ�¶_¨ª¶$òj³O¬G§O½�¨ª±£¶_·�´Ñ¸.©_±Æ��§ ��ÚIÐ×©'Á�§O½ �·�§ ±£³�´£¶�¬GQ¨ªºG¶�· ¹�§ ådÙ þ
°¨��§ �ÛØ3��©_·"�½�½Oº�Ð.ç_è�è9°XÚ�¯w¶�©_± ½�¶�·?¨ª±�§_Ð�½�§�¨£¨£§ÇµZ³�¨ªÈ�¶�¹�§Å·5Ê�©_¸Q¸)¶�±Â¨ª§Ç©(�½O�·Q§ÇºV·Qý-¶�±�µ ©$¨ªºV¶_·Z´��±
¬\© ¹�ºG±£§�½�¨ªºG¶�·�¹�§�¬	ÊË³O¬V§�½�¨£±£¶�·{¹�§�±£§�½O�¬�¯(¦&©×µZ§�´£�±�§²¹Q§²¬V©×±£©_ºV§�¹Q ¤ ¥Ö§�§O´Â¨ ý%©(ºG¨ª§�§�·B´�³O¬V§�½�¨£ºV¶�·�·�©_·?¨
¬V§�´&³O¬V§�½�¨£±£¶�·�´&¹;ÊË³O·Q§O±£Ï_ºV§�ºV·Qý-³�±£ºG§O�±�§�þ�®�è_è×ê(§ ��¯	£�·Q§�¹Q§O9¼9ºV¿�µZ§�ý-§O·I]�¨ª±�§�©_¬V¬V©_·?¨�¹�§�°�¯7å þ�åÊ��§ �
¸+§O±£µY§�¨�¨ª±£©�¹Q§{µY§O´��±£§�±×¬V§O´ ·Q§OQ¨£±£ºV·Q¶�´×¹�Æ¦>¥Æ¯

��!f�æ�-�� �"�	������� �c�	�"$&/0�0��á #ãâw�&�0!��&/æ�3�0�)$&���)$4�%�Ò� �"!	!«���3$O���)$��&���5�0�4
��"�5����� �4��-�!�/0�&#567���)$���%�*��$O$���/����&#�')���@
�	RW����O���	�����0������#%!�$&#5��;��/�$ �"#5�%�5/��Ò���æ����#·ä�/0�&�0��$ �4��ä¡��$ ��X�
��#5�4!	�"�O��-.�067!��%�º�Y14�"�	�0�"�5�M��$��"�9@·XVå�æ�æOæO#�@
Q-ç ��$&$&����-�!�/���#%�0�	���*�0�3$4����	�($&�Fè0����#·éÊ��#5�%�Ò����4���5�%��� ����� � ���*�267�0�&�����������;�3#ê��	���$&�Fè0�c+r�"#ê���%�OX���$O!������	��ë

���5��67���)$��&��!�!���#56 /�@



C\ì %4BÖ°��2JÈN !�a-(	e�JÆHf`cJSR #%!

3547698�í$87ûX>$¸.T&K$WFINOK�C�Lî�yD)EVABJ)KRE&� A(P)K$NOl9LVK�J)K(C�A_EGK(WFINO[9P)C�J5K�N�K(W$D)E;T5NO[.J5D5LGFIC�T5H?NÅE&� L\PQFIK$NOH?W.�
F�LV[9P J5K P)K(D+FINOL\P)[�C�K$FkT5H?NREGK b5NOD5LGF�J)Kye%[QP+J J5H"P+C��Å[9N�K$S+LVP)[Un*��KyCIT&K(WFINOKZK(CÌF
WXK_EVD5L�T)NOAXf+D T)H?NBEVK��Ñ[.J��(EVKZCÌFIH"P+J5H?NOJ n

¦�ÊÍQ¨£ºV¬GºV´ª©$¨ªºV¶_·�¹�§×¬\©Å¹�º�»5Q´£ºV¶_·Y³�¬\©_´Â¨ªºGÀ�Q§ ¸)§�Q¨�¸)§�±£µY§�¨£¨£±£§×¹�§×¹�º�»5³�±£§O·Q½OºV§�±�¬V§�´�¶_´£½OºG¬V¬V©(¨ªºG¶�·�´
Á�§�±£´ÅQ·^·�§�Q¨ª±�ºV·�¶ ©_½�¨£ºGý�¶_^´�¨£³O±�ºV¬V§(¯�§�·�§�»)§�¨OÐ+¹�©_·�´Æ¬G§k½O©_´�¹;ÊÍQ·�§B½�¶�·?Á�§O±�´£ºG¶�·Ã½O¶�µY¸�¬G¿�¨ª§�¹�§�´
Ü$Þ�ß�Á�§O±�´��·Z·�§OQ¨£±£ºG·�¶B©(½�¨ªº�ý�Ð?¬V§×´£ºGÏ�·.©_¬.¶_«�´£§�±�Á�³Æ´�§O±ª©k¹;ÊÍ§�·?Á9ºG±£¶�·yç_ækÙ Ø%½O¶_·"¨£±£ºG«�Q¨ªºG¶�·Y¹�§O´ÖÕh9
þy¬\©Y´£§�½�¨ªºG¶�·Ã§��Y½O©_½O§R¹.©(·�´Ç½O§�¨£¨ª§�ý-§�·W]�¨£±£§�¹5ÊÍ³�·�§O±�Ï�ºV§'Ú�¹�§O´Ç¸Q±£³�Á�ºG´£ºV¶_·�´Å¹�ÃµY¶9¹Q¿O¬V§k´�¨ª©_·�¹.©_±�¹
Ø	áÛå�åZ§�Á�¨�ã�\ªÚ�¯)Ò ¶_Q¨ª§BÁ(©_¬G§O�±�¹��¾.9¼�ºV·Qý-³�±£ºG§O�±�§�þ ½�§�¨£¨£§�¬VºGµZº�¨ª§�´£§�±ª©y¹�¶_·�½��·�§BºV·�¹�ºG½'©(¨£ºV¶�·
¹;ÊË¶�´£½�ºV¬G¬\©(¨£ºV¶�·�´ Á�§O±�´Ö�·Z·�§O9¨ª±£ºG·�¶{´�¨ª³�±£ºG¬V§_¯ ñ ºV·�¶�·5Ð?¬\©ÇµZ§�´£�±�§�¹Q§�½�§�¾.�¼ ¸+§O±�µZ§�¨£¨£±ª©�¸)§�Q¨2]�¨ª±�§
¹�§�¹�ºG´�¨ªºG·�Ï��§�±Å�·�§�´�¶�¬VQ¨£ºV¶�·�þÑ¸+§�¨£ºG¨£§�©_·�Ï�¬G§�¹�§�µZ³�¬\©_·QÏ�§ÑØ	á °è~§�Á"¨"ã�\Å¸+¶��± ñ �ÆÅÅÚÅ¹;ÊÍQ·�§
´£¶_¬VQ¨£ºV¶�·ÑþRÏ�±£©_·�¹�©_·�Ï�¬G§�Ø	á æ�èR§�Á�¨�ã�\×¸+¶��±×¦��ÆÅ §�¨Æ¦ É¾É Ú�¯

�Å©_·�´²¬V§×½'©(´²¹;ÊË�·�§�´£¶�¬GQ¨ªºG¶�·YþkÏ�±£©_·�¹Z©_·�Ï�¬G§×¹�§�µY³O¬V©_·�Ï�§(Ð?�· §�»5§�¨�\�¶_�±�ã(·"�º�¨�ºVµY¸)¶�±Â¨Ì©_·?¨
Ø	á Ü Ó ½ Â�Ó Ù�Úk´�§O±ª©(ºG¨R�·Q§~ºV·�¹�ºG½'©(¨£ºV¶�·a§O· ý%©'Á�§��±�¹�§y¬\©�´�¶�¬V9¨ªºV¶_· þ^ý%©_ºV«Q¬V§Y¹�ºG»)³O±�§O·�½�§~¹�§
µZ©_´£´�§O´ÑØ%¦ É¾É Ú�¯*£�·�§~©(Q¨ª±�§ Á(©_±£ºV©(¨ªºG¶�· ¨£§OµY¸)¶_±£§O¬G¬V§�À"�º�¸+§OQ¨ÿ]�¨£±£§ ¨£±£¿O´RºGµZ¸+¶�±Â¨Ì©_·?¨ª§�¹.©(·�´
¥Ö¶�±�§�¼9ºV·Q¶�§�´�¨ ¬	ÊË§�»)§�¨;´ª©_ºG´£¶�·�·QºV§O±�Ð'À"�º?§O´Â¨ «)§O©_�½O¶_�¸�¸�¬V�´&µZ©_±£À"�³�¸+¶��±�Q·�§�±ª©_ºG§�À"�§�¸)¶�Q±��·



A�A�A	B<%4B*�2J��ÎÚéE�F�E !�J���JMLON �"!$#3JSRÛ(¡J9� C�V

´£¸+§O½�¨ª±�§OC$Ð_§�¨�À�Qº�´£§�±ª©_º�¨��·�§ ºG·�¹�ºV½O©(¨ªºG¶�·B¹5ÊÍ¶�´�½OºG¬V¬\©$¨ªºV¶_·�´ ¹�©_·�´�¬V§�Á�ºV¹�§(¯?¦&©Å¸.©_±�¨£ºV§�Ï_³O¶�µY³�¨£±£ºVÀ"�§
¹�§�½O§�¨�§�»)§�¨�¹8Þ~þB¬	ÊË§�¼9½�§O·?¨ª±�ºV½Oº�¨ª³�¹�§Å¬�ÊÍ¶�±�«�ºG¨£§ ¨ª§O±�±£§�´�¨ª±�§_Ð9À�Qº)§I¼QºG´�¨£§Ç©'Á�§O½Æ¶�y´ª©(·�´Ö¶�´�½OºG¬V¬\©$¨ªºV¶_·;Ð
¸+§O±£µY§�¨�¨ª±£©�¹Q§{µY¶�·?¨ª±�§O± ¬�ÊÍ¶�±�ºVÏ�ºG·�§Æ´�¶�¬\©(ºV±£§Æ¹��´�ºVÏ�·�©_¬	¯

ÁfoÃÂ¡oïî ð¨}�ñóò-ôªÅ�õ

ó�©_µ ¦OÅD9�� Ø%ó{©(µZºG¶�ê$©�¦�ºVÀ"�ºG¹ ´�½OºV·?¨£ºV¬V¬V©(¨ª¶_±®ÅÆ·?¨ªº ò�9�§�Q¨ª±�ºV·�¶��Æ§�¨£§O½�¨ª¶�±ªÚk§O´Â¨R�·�§Z§�¼9¸)³Iò
±£ºG§O·�½�§Æ´��±Ö·�§�Q¨ª±�ºV·�¶_´²¹�§�±£³O©_½�¨£§O�±�´OÐQ¹Q§O´�¨£ºV·�³�§Åþ{³�¨ªQ¹�ºV§�±²¬�Ê�©_·Q¶�µ ©(¬VºV§Ö¹�§O´�·Q§OQ¨£±£ºV·Q¶�´²´�¶�¬\©(ºV±£§�´OÐ
À"�º�¹�§�Á�±ª©_º�¨R½O¶�µYµY§O·�½�§O±Rþ�¸�±�§O·�¹Q±£§~¹�§�´R¹�¶�·�·�³�§O´R§�·wç(è�èQ°�¯ ¦&©�´£¶��±�½O§~¹�§~·Q§OQ¨£±£ºV·Q¶�´�§O´Â¨
�·�§�·�´£§�µ�«�¬G§B¹�§y°'ðZ½O§�·?¨ª±ª©(¬V§O´�·"�½O¬G³'©_ºG±£§O´�´£º�¨ª�³�§O´Ç©_9¨ª¶��±�¹�§�¬V©YµYºV·Q§k¹�§Bó�©_µZºG¶�ê$©Y¶�¢^§O´Â¨
ºV·Q´�¨Ì©(¬V¬V³ ¬G§×¹�³�¨£§O½�¨£§O�±ÇØ�þkç�ï_è�è�µ�È²§Ú�Ð�¬V§�´Öð�¸�±�ºV·�½�ºV¸.©_¬G§O´�´£¶_�±£½�§O´ÇØ�ï_®�Ù ¹QZ¾.9¼�Ú�¹�³�Ä.·QºV´£´£©_·?¨
�·�§B«.©_´£§k¹�§ °'æ¡ yþyç�°'î ê"µ Ø&¶�ºV§�¸�ê_§(Ð�ç_è�è9°XÚ�¯+¦�ÊÍ³�·�§O±�Ï�ºV§{µY¶XÓ_§O·�·Q§�¹�§O´Æ·�§OQ¨£±£ºG·�¶�´Æ¹Q³�¨ª§�½�¨£³O´
§O´Â¨ ö�÷^á î ��§ ��Ð�½�§~À"�º�±£§�·�¹d½O§�¨£¨ª§~§I¼9¸)³�±£ºV§�·�½O§Ñ´�§O·�´�ºV«�¬G§Ñþ�¹�§O´R¹�º�»5³�±£§�·�½O§�´R¹�§~µ ©(´£´£§�´
Ú N »Gø ô ÛdÜ Ó ÝSö ß�à »¯

¦�§ ¹�³�¨ª§O½�¨ª§��±�§O´Â¨�¹� µ�]�µZ§�¨jÓ�¸)§yÀ"�§Z½O§�¬V�º�Q¨ªºG¬VºG´£³R¹.©_·Q´[¥Ö¶�±�§�¼9ºV·�¶�¶� Õ�éÆÉ�Éù0Ô·&¬V©
½OºG«�¬V§�§O´Â¨Ñ�·�§Ã´£¸QÈ�¿O±�§Ã½O¶�·?¨ª§�·.©_·?¨Îð�è�è ¨£¶�·�·�§�´~¹�§�´�½OºV·?¨£ºV¬V¬V©(¨ª§��±Y¬VºVÀ"�ºG¹�§ Ø%®�è Ù ¸.©_±ª©	�Z·Q§
õ ç(è�Ù ¸�´£§��¹�¶�½O�µY¿O·�§ õ °_¯7åyÏ�¯Ë¬ Ý Î ¶�¶�É{ÚÅ§�·"¨£¶��±�³O§�¹�§�¹�ºG»)³O±�§O·?¨ª´�µYºV¬GºV§O�¼^¸+§O±�µZ§�¨£¨ª©_·?¨
¹�§R±�³O¹��ºG±£§�¬G§�«�±��ºG¨Æ¹�§�ý-¶�·�¹Ã§�¨�¹;ÊÍQ·�§R´£¸�ÈQ¿O±£§�´��¸�¸+¶�±�¨ª©_·?¨�°� �æ?çþ¶2�a¯;¦&§�´�©_·?¨ªº òj·�§�Q¨ª±�ºV·�¶�´
´£¶_·"¨Z¹�³�¨ª§O½�¨ª³�´ ¸.©_±R¬G§O�±�±�³'©_½�¨ªºV¶_·ûú�ºV·?Á�§�±£´£§Î´£Q±Z�·]¸�±�¶_¨ª¶�·�Ø Ü9ß"IûüL� ß ¤óIiÁ;Ð�´�§O�ºG¬ ¹�§
°�¯Í®���§ ��Ú ¸)§�±£µY§�¨�¨Ì©_·?¨×�·�§�¹�³�¨ª§�½�¨ªºG¶�·Î§O·Ñ¨ª§OµY¸�´×±£³�§O¬�¯U¦ ©R´�ºVÏ�·.©$¨ª�±�§Ç¹�§k½�§�¨�¨ª§�±£³O©_½�¨£ºV¶�·Ñ§O´Â¨
¬\©Ç¾.�¶_±£§O´�½O§�·�½O§�Ø-¸�¬VQ´²¹�§�9¼Z¸�È�¶_¨£¶�·�´�¹�§Æå9°�°�ê_§ ��Ú�§O·�Ï_§O·�¹�±�³O§Å¸�©_±�¬V§×¸)¶_´£ºG¨£±£¶�·5Ð?´£�º�Á9ºG§�¹Q§�¬V©
½'©(¸Q¨ª�±�§Å¹�~·�§�Q¨ª±�¶�·~¸.©_±Ö�·y¸�±�¶_¨ª¶�· ØbÁýIûüL� þýI ÿ ÐI§ � ÑÔÂwÕ5Â ��§ �ÇÚÖ©'Á�§�½Ç�·�§Ç¹�§�µZº ò Á�ºV§
¹;ÊË§O·?Á�ºV±�¶�·a°'®�è 2 ´O¯+ÕÖ§�½Oº�¸+§O±£µY§�¨�¹�§�µY§O´��±£§�±�¬�ÊÍ³�·�§O±�Ï�ºV§Æ¹��·Q§OQ¨£±£ºV·Q¶Y¹Q³�¨ª§�½�¨£³_¯

¦�§O´Ç½O¶_·"¨£±ª©_ºG·?¨ª§O´Æ´£�±Ç¬G§O´Æ¸�©_±ª©_µY¿�¨£±£§�´Å¹;ÊË¶�´£½�ºV¬V¬V©(¨ªºG¶�·�´×´£§�±£¶�·?¨�¶�«9¨ª§O·"�§�´{þ ¸.©_±Â¨ªºV±�¹��¾.9¼
¨ª¶(¨Ì©_¬�§�¨�¹� ´£¸+§O½�¨£±£§�§O· ³O·Q§O±£Ï_ºV§R¹�§�´{·Q§OQ¨£±£ºV·Q¶�´Ç¹�³�¨£§O½�¨ª³O´�¯�ÉÅ·ü¸+§OQ¨ÇÁ_¶�ºV±Ç´��±�¬\© Ä.Ï�Q±£§Yï9¯�ç
¬\©kÿO¶�·�§ÆÀ�Q§Ç¸)¶�Q±£±ª©k§�¼9¸�¬V¶_±£§O±²½O§�¨£¨ª§Ç§I¼9¸�³O±�ºV§O·Q½O§�©_¸�±�¿O´×æ�©(·�·�³O§�´ ¹�§Å¸�±�ºV´�§Å¹�§Å¹�¶_·�·�³O§�´OÐ�´�º;¬V§
«�±��ºG¨×¹�§Çý-¶�·Q¹Î§�´�¨�«�ºV§�·Ñµ ©��G¨ª±�ºV´£³(Ð9½O©_±×¬V§Ç´�ºVÏ�·.©(¬�©(¨£¨£§O·�¹Q�§�´�¨×ý%©_ºV«Q¬V§�Ø�á æ�§�Á"¨"ã�\�¶�Q±ÌÚ�¯

£�·�§�³�Á�¶�¬GQ¨ªºG¶�·yý-Q¨ªQ±£§Ç§O·?Á�ºV´£©_Ï�³�§{¸+¶��± ½�§�¹�³�¨£§O½�¨£§O�±×§�´�¨�¬\©�µY§O´��±£§Ç¹�§�¬V©�±ª©_ºG§Å¹� ¤ ¥Ö§_Ð
§O·ÎQ¨£ºV¬VºG´ª©_·?¨ ¬V©�¹�ºG»)�´�ºV¶�·Ñ³O¬V©_´�¨£ºVÀ"�§Ç·�§�Q¨ª±�ºV·�¶$ò�³O¬V§�½�¨£±£¶�·;Ð.´�º�¬V§Ç´�½OºV·?¨£ºV¬V¬V©(¨ª§��±Ö¸+§O9¨^]�¨ª±�§k´�I�Rò
´ª©(µZµY§O·?¨�¸�Q±£ºGÄ�³��¯?ÕÖ§�½Oº.¸+§O±�µZ§�¨£¨ª±£©_ºG¨�¹;ÊÍ©_¸�¸�±�¶_ý-¶�·�¹�ºG±�¬V§�´�±£³�´£�¬�¨Ì©(¨£´�©_¸�¸+¶�±�¨£³O´�¸.©_±�¥Ö¶�±£§I¼9ºV·�¶�Ð
Ï�±æ�_½O§{þR¬\©�Ï�±£©_·�¹�§Ç¨ª©_ºV¬G¬V§Æ¹Q�¹�³�¨ª§�½�¨ª§��±�¹�§{ó{©(µ ¦OÅª9^�B¯

ÕÖ§O´�ý-Q¨ª�±�§O´²§�¼9¸�³O±�ºV§�·�½O§�´�´£¶�·?¨Ö½O¶�·�´£©_½O±�³O§�´�´£¸�³�½Oº�Ä.À"�§OµY§O·?¨ ©( ¸�±�¶�«�¬V¿�µZ§×¹�§�´Ö·�§�Q¨ª±�ºV·�¶_´
´£¶_¬\©_ºG±£§O´�¯7�BÊÍ©_Q¨£±£§�´Î§I¼9¸�³O±�ºV§O·Q½O§O´�©_½�¨ª�§�¬V¬V§�µZ§�·?¨Ñþ ¬	ÊË³�¨ªQ¹�§_Ð�À"�ºÇ§I¼9¸�¬V¶�±�§O±�¶�·?¨Ñ¬V§O´ ÿO¶�·�§�´Ñ¹�§
Õ�éÅÉ�É10Ã§�¨�¹�§{¦ ñ 9��BÐ.´�¶�·?¨Å©(«)¶�±�¹�³O§�´×¹.©_·�´×¬	ÊÍ©_·�·Q§�¼9§{ÔÖ¯

x RW������	�Ê�3!��0��$&��������)$�#%�.��X��Y8 ��ä¡��$����O�5�Ò
���&#���$�#%��� �����5�Ò��#��3$��"�«�����&���� ���pëI��/�$&�æ�é$��������æ�b$�!	�"�&$&#5���5�%�067���)$
6¾���')��/���!	��O�Y8 /�$����	���	�Ò����/����0�Ö��#%�Ò�������¾�3���������Í�Y����')��#M!�����67��$������)�"� �����4�������!�!���&$-!��	�_�����	�b$ �"�)$�#�@
�����(����	�����Ç������X��"����67���)$&�0���%�Ç
���%��67���æ�b$(/0')��#5
>��%�0�)$(�|����67���)$������5�2� �"!�!���&$��&#·���	�"�p��� 
���%��67�a#
�Í������#ò$M��u�&���&+r����a#



C�U %4BY����EOF�E ! *3a+#3R�F�H.#3R

¿;�YX �×¡�¢$¡.�Z���Q¤� �¢I¥�¤% 

¶�¬V�´�¹Q§¾ �®ÇÙã¹�§O´�·Q§OQ¨£±£ºV·Q¶�´�´�¶�¬\©_ºG±£§�´�´£¶_·"¨�¸�±£¶�¹��º�¨ª´�§�·R¹�§O´�´£¶�Q´�¹Q§Å°Ê��§ �BÐ�µ ©(ºV´ þÆ¸.©_±Â¨
¥Ö¶�±�§�¼9ºV·Q¶�Ð ©_�½OQ·�§ §I¼Q¸Q³O±£ºG§O·�½�§ §�· ¨ª§�µZ¸�´{±£³�§O¬�·�§Z¸)§�Q¨B³�¨ª�¹QºV§O±{½O§�¨£¨£§ Ï?©_µYµY§R¹;ÊÍ³�·�§O±�Ï�ºV§��
ÕÖ§�¨�¨ª§ ÿO¶�·Q§a§�´�¨�¸+¶��±Â¨Ì©_·?¨Ñ¨ª±�¿O´ÎºVµY¸)¶_±�¨Ì©(·"¨£§Ã½'©_±Ñ¬G§O´Î´£¶�¬GQ¨ªºG¶�·�´Ñ©_½�¨ª�§�¬V¬V§�´Ñ¸�±£³�Á�¶�ºG§O·?¨^Q·�§
Ï�±£©_·�¹�§�ºV·9¾.�§O·Q½O§�¹�§O´�¶�´�½OºV¬G¬\©(¨£ºV¶�·Q´ÖþR½O§�´�³�·�§O±�Ï�ºV§�´kØ&¥�©_ÈQ½'©_¬G¬;§�¨�©_¬�¯GÐ�ç_è�è�èQÐ9Ä.Ï�¯Uç�ÚI¯

�Æy¸+¶�ºV·?¨�¹�§�Á9Q§�¹�§�¬\©�¸�È?Ó�´£ºVÀ"�§�´�¨£§O¬V¬V©_ºV±�§_Ð?¬V©�µY§O´��±£§�¹�Z¾�9¼Z¹�§O´²·�§OQ¨£±£ºG·�¶�´ ËnËy§�´�¨²¹�§
¨ª¶_Q¨ª§�¸�±£§�µZºG¿O±£§�ºVµY¸)¶_±�¨Ì©(·�½O§(Ð�½O©_±Ö½�§O¬V©B¸)§�±£µY§�¨�¨ª±ª©(ºG¨²¹�§�¨£§O´�¨£§O± ¬G§O´Ö¸Q±£³O¹QºV½�¨£ºV¶�·Q´Ö¹�§�´�µZ¶�¹�¿�¬V§O´
´£¶_¬\©_ºG±£§O´�¸+¶��±�¬\©Ñ¸�±�ºV·�½�ºV¸.©_¬G§�´£¶_�±£½�§ ¹;ÊË³O·�§�±£Ï�ºG§Z¹Q ñ ¶�¬G§OºG¬	Ð;À"�º�§O´Â¨�©(�´£´�º²¬V©ÎµYºV§�9¼ü½O¶_·�·"�§
¨ªÈQ³O¶�±�ºVÀ"�§OµY§O·?¨O¯

�^©_¬GÏ�±£³~¬�ÊÍºGµZ¸+¶�±�¨ª©_·�½�§ ¹�§Ñ½O§�´ZµY§O´��±£§�´OÐ�ºG¬�·;ÊË§�¼9ºV´Â¨ª§Î©_½�¨£�§O¬G¬V§�µZ§�·"¨Y©(�½O�·Q§Î§I¼9¸�³O±�ºV§O·Q½O§
©_½�½O§O¸9¨ª³O§�¸)¶_�±Yý%©(ºV±£§~½�§�¨�¨ª§^³�¨ª�¹Q§Î¨£±£¿O´Z¹�ºY�Y½�ºV¬V§(¯Ò¶�©(±Z½�¶�·?¨ª±£§(Ð�ºV¬ §�¼9ºG´�¨ª§�¸�¬VQ´£ºV§��±£´�¸�±�¶	\�§�¨£´
©_½�¨ª�§�¬V¬V§�µZ§�·?¨×§O·Î¸�È.©_´�§{¹Q§{±�§O½ÌÈ�§�±£½ÌÈ�§k§�¨�¹�³�Á�§O¬G¶�¸�¸+§OµY§O·?¨'¯

ò���ÅªÄ

¦�§M9 ñ Ø�¦�¶�È §�·�§O±�Ï_Ó 9�§OQ¨£±£ºG·�¶ ñ ¸+§O½�¨ª±£¶_´£½O¶_¸"ÓQÚÆ§�´�¨Ç�·^¸�±£¶	\�§�¨Ç¹�§k¹�³�¨£§O½�¨£ºV¶�·^§O·�¨ª§�µZ¸Q´
±£³�§O¬�¹�§O´B·�§OQ¨£±£ºG·�¶�´{´£¶�¬V©_ºV±�§O´{¹�§ «.©(´£´£§Z³O·�§�±£Ï�ºG§ ¸.©(±k½�¶��±ª©(·"¨B½ÌÈ.©_±�Ï�³_¯ ¦&©^±£³O©_½�¨£ºV¶�· Q¨ªºG¬VºG´£³O§
§O´Â¨B¬V© ¨ª±£©_·�´£º�¨ªºG¶�·Bú ÜXß-I Î ¤ ö������ Î ¤ ö������4I ß Ý&Ð�´��ºGÁ�ºG§��Q§Y¬V© ��³O´�§�¼9½Oº�¨Ì©(¨£ºV¶�·!�� ¬VQ¨£³�¨ªºG�µ
Ø Î ¤ ö ��� � � Î ¤ ö ����I ÿ5ÚI¯)¦�§�´Æ·�§�Q¨ª±�ºV·�¶�´MËnË�§�¨ ¤ ¥²§kÁ�¶_·"¨Æ¸)§��¸�¬G§O±"�Q§O9¼�³�¨ª©(¨ª´�§�¼9½Oº�¨ª³�´Çþ�°� �å
§�¨kæ�æ� Ñê(§ � Ø�©'Á�§�½Z�· ´£§��ºV¬#�Q§Zæ_èQ°�§�¨{î�î"åyê_§ �ÇÚÅÀ�Qº�´�§$��³O´�§�¼9½Oº�¨ª§O·?¨B§O· å_è~§�¨Bá °�·�´�§O·
³OµY§�¨�¨Ì©_·?¨×�·Î¸�È�¶(¨ª¶�·%��§kï�ç�§�¨{°'î�î�ê(§ � ØG�ÅºGÏ�·.©_��5ÐUç_è�èQ°Ú�¯

¦&©Y´�ºVÏ�·.©$¨ª�±�§&��§k½�§�¨�¨ª§{±£³'©(½�¨ªºG¶�·Ñ§O´Â¨�¬�ÊÍ³�µZºG´£´�ºV¶�·~§�·�½�¶V7 ·�½�º���§�·�½O§'�;ÊË�·Î³O¬V§�½�¨£±£¶�·Î§�¨(�;ÊË�·
¸�È�¶(¨ª¶�·;Ð.½�§�À�Qº�¸)§�±£µY§�¨)��§�±£³*���ºG±£§�¬V§Ç«�±��ºG¨)�Q§�ý-¶_·��;¯.¦�ÊË³O·�§�±£Ï�ºG§'�Q�·�§�Q¨ª±�ºV·�¶�ºG·�½Oº+��§O·?¨×§O´Â¨
±£§�¨ª±�¶�QÁ�³O§�§O·yµY§O´��±ª©_·?¨²¬	ÊË³O·�§�±£Ï�ºG§,�Q§�¬�ÊÍ³�¬V§O½�¨ª±�¶�·�Ø-¸.©_±�´£½�ºV·?¨ªºG¬V¬\©$¨ªºV¶_·UÚ §�¨���Z¸�È�¶_¨£¶�· ³�µZºG´O¯�¦�§
��³�¨ª§O½�¨ª§��±Æ§�·"Á�ºG´ª©_Ï�³{§O´Â¨ÆQ·-��³�¨ª§O½�¨ª§��±Æ´�§OÏ�µY§O·?¨ª³k½O¶�·?¨£§O·.©_·?¨Çç_è�¨£¶�·�·�§�´,�5ÊËÓ"¨£¨£§O±�«�ºV�µÎÐ.´£¶_�´
ý-¶�±�µZ§.��§Î´£½�ºV·?¨ªºG¬V¬\©$¨ª§OQ±�¬VºGÀ�Qº���§~¶�/��§Î½O±�ºV´�¨ª©_¬	Ð�½O§ÎÀ�Qº(�Q¶�·�·�§�±ª©_º�¨ZQ· ¨Ì©(9¼/�;ÊËºV·?¨ª§�±ª©_½�¨ªºV¶_·
�;ÊË�· ³�Á�³�·�§OµY§O·?¨R¸.©(±Ê\�¶��±�¯�¦&©Î¸�±£ºG·�½OºG¸.©_¬V§���ºr�Z½��¬G¨£³Z§�´�¨0�Q§Zý%©_ºG±£§Y�·c´£½�ºV·?¨ªºG¬V¬V©(¨ª§��±{©Ó�©_·?¨
´£w�Z´£©_µYµZ§�·"¨��;Ê Ó"¨£¨£§O±£«QºV�µ §�¨Y�·�§Î¬V¶�·�Ï_�§O�±0�5Ê�©(¨�¨ª³�·��©(¨ªºG¶�·d½O¶�±�±£§O½�¨ª§(¯Ç��§Î¸Q¬V�´�Ð�½O¶�µYµZ§
�.©_·Q´²¬V©�¸Q¬V�¸.©(±�¨1��§O´�§�¼9¸�³�±£ºG§O·�½�§O´�´��±²·Q§OQ¨£±£ºV·Q¶�´�þk«.©_´�´£§�³O·�§�±£Ï�ºG§_Ð"�·�§�Ï�±£©_·���§(��ºY�Y½��¬G¨£³2��§
½O§�¸�±�¶	\�§�¨�§�´�¨�¬V§Ç«�±��ºG¨)�Q§�ý-¶_·���±£©3��ºG¶?©_½�¨£ºGý�¯

4 �65ÇÆ�Å

é�§�� ÉÇ9 §�´�¨Ç�·^¸�±£¶	\�§�¨&��§7��³�¨£§O½�¨£ºV¶�·^§O·�¨ª§�µZ¸Q´Æ±£³�§O¬8��§O´Å·Q§OQ¨£±£ºV·Q¶�´Æ´�¶�¬\©_ºG±£§�´,��§B«.©_´£´�§
³O·Q§O±£Ï_ºV§dØbÅ2�.©_µY´y§�¨Ñ©(¬	¯�Ð�ç_è_è�è?Ú�¯²¦�ÊÍº+��³O§^§O´�¨.�5ÊÍQ¨£ºV¬GºV´£§�±Z¬V©���º�»5�´�ºV¶�· ³O¬V©_´�¨£ºVÀ"�§�·�§�Q¨ª±�ºV·�¶ ò
³O¬G§O½�¨ª±£¶_·9�.©_·�´k�·�§y½�ºV«�¬G§:�Q§�°èÎ¨£¶�·�·�§�´;�;ÊËÈ�³O¬GºV�µ ¬GºVÀ"�º+��§�Ø�á ç_åÎ³�Á�³�·�§OµY§O·?¨ª´R¸�©_±Ê\�¶�Q±ÌÚ�¯
¦�ÊÍ³�¬V§�½�¨ª±�¶�·-�Q§B±£§�½O�¬ §O´Â¨���³�¨ª§�½�¨ª³k¸.©_±�¬V§�´�¸�ÈQ¶_¨ª¶�·Q´Æ³OµYºV´×¬G¶�±£´(��§B¬V©Y½�¶�µ�«�ºG·.©_ºG´£¶�·.�;ÊÍ©(¨ª¶_µZ§�´



A�A�A	B<%4B*�2J��ÎÚéE�F�E !�J���JMLON �"!$#3JSRÛ(¡J9� C�C

�;ÊËÈ�³O¬GºV�µ Ø%§�·-��ºGµZ¿�±£§�é�§ » Ú�§�¼9½Oº�¨ª³O´�§�¨�ã(¶�ÎºV¶�·QºV´£³�´ ¸.©_±×¬V§Ç¸�©_´£´£©_Ï�§'��§�¬	ÊË³O¬V§�½�¨£±£¶�·;Ð�©_ºV·�´�º�À"�§¸.©_±Z¬V§�´ZÀ".©_´�º�ò ¸.©_±�¨£ºV½��¬V§�´�Ø-¸�È�¶�·�¶_·�´ §�¨y±£¶(¨ª¶�·�´ªÚY½�±£³O³�§O´�Ð�½O§�À�QºÆ¸+§O±£µY§�¨:��§�µZ§�´£�±�§O±y´�¶�·
³O·Q§O±£Ï_ºV§_¯�ÕÖ§O½�ºÖ¸+§O±�µZ§�¨�©_Q´£´£º1��§y±�§�¨£±£¶�QÁ_§O±k¬\©�¸+¶�´�ºG¨ªºG¶�·!��§ ¬�ÊÍºG·"¨£§O±£©_½�¨£ºV¶�·;Ð5½O§yÀ"�º�§O´Â¨�Q¨£ºV¬V§
¸+¶��± ¬V§Ç±�§�\�§�¨,�Q�«�±��ºG¨)�Q§�ý-¶_·��;¯

à ±æ�_½O§Î©_ ý%©_ºG«�¬V§Z¨Ì©_9¼<��§�±£©3��ºG¶?©_½�¨£ºGÁ�ºG¨£³ ºG·"¨£§O±�·�§Ñ±£³'©(¬VºV´£©_«�¬G§y§O·]Q¨ªºG¬VºG´ª©_·?¨;�Q§�¬�ÊÍÈ�³�¬VºG�µ
¬VºGÀ"�º���§(Ð ¬V©-��³�¨ª§O½�¨ªºG¶�· ¸)¶_�±£±£©_ºG¨k´£§yý%©_ºG±£§ þ��· ´£§��ºV¬Ö¨£±£¿�´�«.©_´ÎØ�á å_è�ê(§ ��Ú�¯�¦&§�´R±£³�´£�¬�¨Ì©(¨£´
�;ÊË�·�¨£§O¬���³�¨ª§�½�¨ª§��±OÐ+À"�º&·�§{¸)§�Q¨�¸.©_´�¶�«Q¨ª§�·�ºV±2�Q§k´�¸)§�½�¨ª±�§k½O©_±×¬	ÊË³O·�§�±£Ï�ºG§=���·Q§OQ¨£±£ºV·Q¶Z·;ÊË§O´Â¨
¸.©_´k©_½�½O§O´�´£ºG«�¬V§(Ð�´£§O±£©_ºV§�·?¨B½�¶�µZ¸Q¬V³OµY§O·?¨ª©_ºV±�§O´���§�´k±�³O´��¬G¨ª©(¨ª´{¶�«Q¨£§O·"�´{¸.©_±�¬V§�´{§I¼9¸�³O±�ºV§O·Q½O§O´Bþ
½O¶_�±ª©_·?¨�½ÌÈ.©_±�Ï�³ZØ%Ï?©(¬V¬VºG�µ §�¨�¦�§�9 ñ Ú §�¨×¸�©_±|¥Ö¶�±£§I¼9ºV·�¶�¯

4 ��ò ò-ô&>
¦�§Å¸�±£¶�\�§�¨×é^§�¦&¦OÅÇ0 Ø%é�§�¦�ºV�µÛ©(¨�¦&ºGÀ"�º���ÅÇ05¶_¨£§�¨ª§�µZ¸+§O±£©(¨ªQ±£§Ú�©B¸+¶��±�«�9¨?�;ÊË¶�«Q¨£§O·�ºG±

�·�´£¸+§O½�¨ª±£§ þ]È�©_Q¨ª§ü±�³O´£¶_¬VQ¨£ºV¶�·@��§�´�·�§�Q¨ª±�ºV·�¶_´Î´�¶�¬\©(ºV±£§�´ ��§ «.©_´£´�§a³�·�§O±�Ï�ºV§ü§�·�Q¨£ºV¬VºG´ª©_·?¨
¬\©!��ºG»)�´�ºV¶�· ³O¬\©(´�¨ªºGÀ"�§�·�§�Q¨ª±�ºV·�¶üòR³O¬G§O½�¨ª±£¶_·;¯7£�·�§A��§�´£½O±�ºV¸Q¨£ºV¶�·B��³�¨ª©_ºV¬G¬V³O§.�� ¸Q±£ºV·Q½OºV¸+§%��§
¬	ÊË§�¼9¸�³�±£ºG§O·�½�§Å§�¨C��§O´�½O©_±ª©(½�¨ª³�±£ºG´�¨ªºGÀ"�§O´²·�³O½�§O´£´£©_ºV±�§O´?�Q ��³�¨£§O½�¨£§O�±Ö§O´�¨?��¶�·�·�³�§��.©_·Q´Ö¬\©{¸.©_±Â¨ªºV§
´£QºGÁ(©_·?¨ª§(¯



DFEHGJI�KMLONQPSRUTHG#KVI�LOR

WYX Z![9\^]2XA_ `@XaWYW;b^c





dMe:¼w�kv ���Y¾Y�I�k�gfÎ� }&hV�����kx{vy�I�k�Y¾Y�

¦�§{«QQ¨(��§{é�§O¬G¬\©_ÿÇ§�´�¨(��§�µY§O´£Q±£§O±×¬G§Ç´£¸+§O½�¨£±£§'��§O´�·�§�Q¨ª±�ºV·�¶�´ ´�¶�¬\©(ºV±£§�´2��§�«.©_´�´£§{³O·�§�±£Ï�ºG§
Ø&§�÷ × Ü®�Î§ ��Ú�¯w¶ ¶_�±²ÓY¸.©_±ÂÁ�§�·�ºV±�Ð�¶_·Y��¶�º�¨²9¨ªºV¬GºV´�§O±��·�§�±£³O©_½�¨£ºV¶�·Z¸)§�±£µY§�¨£¨ª©_·?¨C�Q§Æ±£§�¨ª±�¶�QÁ�§�±
¬	ÊË³O·Q§O±£Ï_ºV§"�Qy·�§O9¨ª±£ºG·�¶�¯w�Æ§Ç¸�¬G�´OÐ�¬V§�´£§OQºV¬i�Q§Æ¬\©k±£³'©(½�¨ªºG¶�·;Ð�´£º)ºV¬U§�¼9ºV´Â¨ª§(Ðj��¶�º�¨7]�¨ª±£§�ý%©_ºV«�¬G§×¸)¶�Q±
¸+§O±£µY§�¨�¨ª±�§&��§=��³�¨£§O½�¨£§O±�¬V§�´�·Q§OQ¨£±£ºV·Q¶�´�ËnËcØ&§6k èmlonqpz× Â�Ó¡Ó ê(§ ��Ú�¯

ÕÖ§�¨�¨ª§ ¸.©_±�¨£ºV§r��³�½O±�ºG¨Î¬V§s��ºG´£¸+¶�´£º�¨ªºGý�§I¼9¸�³O±�ºVµY§O·?¨Ì©_¬=��§ é�§O¬V¬V©_ÿÃ§�¨Î¬V©dµZ©_·�ºG¿O±�§r��¶�·?¨Î¶�·
��³�¨ª§O±�µZºG·�§Ç¬	ÊË³O·Q§O±£Ï_ºV§&��Î·�§O9¨ª±£ºG·�¶�ºV·�½�º���§�·?¨'¯.¦&©0��§O±�·�ºV¿�±£§�¸.©_±Â¨ªºG§Ç§�¼9¸�¬VºGÀ"�§O±£©���§Çý%©�µ�¶�·Ñ¸�¬VQ´
��³�¨Ì©_ºG¬V¬V³�§Å¬V§Ç½ÌÈQ¶�º�¼Y��t�QºV´£¸+¶�´�ºG¨ªº�ý&§�¼9¸�³�±£ºVµY§O·?¨ª©_¬	¯

��u;�%� v~¤%�������¤�¢£¤mw��yx;�7ð_�O¤��h�( �¢�¥Q�

ÉÅ·�©BÁ�Î¸�±£³�½O³*��§OµYµZ§�·?¨×À�5ÊÍºG¬;§�¼9ºV´Â¨ª§Ç¸�¬G�´£ºG§O�±�´�ý%©�µO¶_·�´2��§&��³�¨ª§O½�¨ª§�±(�Q§O´ ·�§�Q¨ª±�ºV·�¶�´�¯.¦&©
��º�»5�´�ºV¶�·a³O¬V©_´�¨£ºVÀ"�§y´�§Oµ�«�¬G§þ]�¨ª±£§~¬V©�±�³'©_½�¨ªºV¶_·c¬\©Î¸�¬V�´�©3�.©_¸Q¨£³O§~©(9¼c§I¼9ºVÏ�§�·�½O§�´0��§~é�§�¬V¬V©_ÿ_Ð
½'©(±B§O¬G¬V§Y©�Q·�§y´£§�½�¨£ºV¶�·a§��Y½'©_½�§y½O¶_·�·"�§y¸�±�³O½OºG´£§�µZ§�·"¨OÐ�§�¬V¬V§�·;ÊÍ©^¸.©(´H��§Z´£§OQºV¬�§�¨B§O¬V¬G§Z¸+§O9¨
¸+§O±£µY§�¨�¨ª±�§&��§�±£§�¨£±£¶�9Á�§O±�¬	ÊË³O·Q§O±£Ï_ºV§&��Î·�§O9¨ª±£ºG·�¶Y©'Á�§O½{�·�§�«+¶�·�·�§�¸�±�³O½�ºV´£ºG¶�·;¯

ÉÅ·y¸)§�Q¨�Á_¶�ºV±�´£�±Ö¬\©ÇÄ.Ï��±�§�°èQ¯�°Æ¬G§�¸�±�ºV·�½�ºV¸+§,�Q§Æý-¶�·�½�¨ªºV¶_·�·�§OµY§O·?¨��� ��³�¨ª§O½�¨ª§��± é�§�¬V¬V©_ÿ_Ð
À"�º5§�´�¨ Q·�§ÅÒÊ¶�Õ Ø%Ò ºVµY§;¶�±�¶�¸)¶_±�¨ªºG¶�·.©_¬+ÕÖÈ�©_µ�«+§O±ÌÚ1��§Çç_è_è�èBµ Ï ±£§�µZ¸�¬GºV§)�;ÊËÈ�³O¬GºV�µ §�¨?�;ÊË�·
©_Q¨£±£§�Ï?©_ÿR´�§O±ÂÁ_©(·"¨7��§�À"�§O·Q½ÌÈ�§O±yØ%½�ý�¯�´�§O½�¨ªºV¶_· °�°_¯G°XÚI¯�¦�§�½ÌÈ�¶�º�¼r��§�¬	ÊËÈ�³O¬GºV�µ §�¨'�� Á�¶�¬G�µZ§
��§�¬\©�½�ºV«�¬G§Ç´£¶�·?¨�§�¼9¸�¬GºVÀ"�³�´(��©_·�´×¬\©R´£§�½�¨£ºV¶�·ü°èQ¯ÍæQ¯

£�·y·Q§OQ¨£±£ºV·Q¶�¸�±£¶Á_§O·.©_·?¨2�Q ñ ¶�¬V§�ºV¬���º�»5Q´£§Æ´��±��· ³O¬V§�½�¨£±£¶�·Y�Q§Æ¬	ÊËÈ�³�¬VºVQµ §O· ¨£±ª©_·Q´�ý-³O±£©_·?¨
�·�§Y¸.©_±Â¨ªºG§0��§Z´�¶�· ³�·�§O±�Ï�ºV§(¯&¦�ÊÍ³�¬V§O½�¨ª±�¶�·a³é\�§O½�¨ª³Y´£§���³O¸�¬V©_½O§Z©_¬G¶�±£´&�.©(·�´k¬G§RÏ?©_ÿY§O· ºV¶�·QºV´ª©(·"¨
þR´£¶�·Ñ¨ª¶_�± ¬	ÊËÈ�³O¬GºV�µÎÐ"½O§�À"�º�¸+§O±£µY§�¨)�Q§{µZ©(¨£³O±£ºV©_¬VºG´£§�±²´£©R¨£±ª©_½�§_¯��ÆQ±ª©_·?¨�´£¶�·%��³�¸�¬\©_½�§OµY§O·?¨'Ð
¬	ÊË³O¬G§O½�¨ª±£¶_· §�´�¨7��³�Á�ºG³Z¸.©(±{¬G§O´Çý-¶�±�½O§O´{½O¶_�¬V¶�µB«�ºV§�·�·�§O´�§�·a¸.©(´£´ª©(·"¨�þÎ¸Q±£¶'¼9ºVµYºG¨ª³H��§O´k©(¨ª¶_µZ§�´
��~Ï?©(ÿ_¯SÅì½'©_Q´£§&��§Å½�§O´2��º�»5Q´£ºV¶_·�´Öµ�Q¬G¨ªºG¸�¬V§�´OÐ?¬V©k¨ª±£©�\�§O½�¨ª¶�ºG±£§"�Q§Å¬	ÊË³O¬G§O½�¨£±£¶�·Z§O´Â¨�©_½O½�º���§�·"¨£³O§(Ð
½O§�À"�º�±�§O·���±£©��QºY�Y½OºG¬V§Å¬V©�±�§O½ÌÈ�§�±£½ÌÈ�§7��§�¬\©;��ºG±£§�½�¨ªºG¶�·~ºV·QºG¨ªºV©_¬V§(¯

ÉÅ·wý%©_ºG¨���³�±£º�Á�§O± ¬V§O´Y³O¬G§O½�¨ª±£¶_·�´z�;ÊËºV¶_·�ºV´£©(¨ªºG¶�·{��§�¬\©Ã¨ª±£©_½O§(Ð²´�¶��´y¬�Ê�©(½�¨ªºG¶�·/�;ÊÍQ·h½ÌÈ.©_µY¸
³O¬G§O½�¨ª±£ºGÀ"�§_Ð5Á_§O±�´Ç�·s��³�¨£§O½�¨£§O�±�´�ºG¨ªQ³�þy�·�§R§�¼�¨£±£³OµYºG¨£³;��§R¬V© ÒÊ¶�ÕÆ¯&¦ © Á�º�¨ª§O´�´£§0��§0�Q³O±£º�Á�§(Ð
À"�º�§O´Â¨kÄ9¼Q³�§Z¸�©_±Ç¬V§R½ÌÈ.©(µZ¸ ³O¬G§O½�¨£±£ºGÀ�Q§_Ð���§�Á9±£©¬]�¨ª±�§Z½ÌÈ�¶_ºV´£ºG§^\����ºG½OºV§��´£§�µZ§�·?¨'¯�§�·a§�»5§�¨'Ð�¬V©
½'©(±ª©_½�¨ª³O±�ºV´Â¨ªºVÀ"�§{§O´�´£§�·"¨£ºV§�¬V¬V§7��§B½�§�¨�¨ª§BÒÊ¶�Õ�§�´�¨&��§�Á�¶_�¬V¶�ºG±)��³�¨£§O½�¨£§O±Å½ÌÈ�©_À"�§�³O¬G§O½�¨ª±£¶_·-�;ÊËºV¶(ò
·�ºG´ª©(¨£ºV¶�·ÑºV·j��ºGÁ�º��Q�§O¬G¬V§OµY§O·?¨OÐQ¶�±�¸�¬VQ´�¬G§O´×³O¬G§O½�¨£±£¶�·Q´,��³�±£º�Á�§O·?¨Æ±ª©_¸�º+��§OµY§O·?¨OÐ+¸Q¬V�´×ºV¬G´�©_±£±�ºGÁ�§�·?¨



A}|¹BÖ°�yOB�~{!$#&RÛ(?#bNÒJÆh�JÃ*��,JfL4N �"!$#3JSRÛ(¡J %��

ν�

e� -

θ
�

����������������������

�� � ��
� � �
�� �
� � �
�� �
�� ����
�

Diffusion σ = 140 µm√ d(cm), V dérive = 1.1 mm / µs

�7�C������ �¡£¢C¤�¥¦�£��§
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ÃÅÄjÆ,Ç+È ��ÉoÊ È*Ë Ê È*Ä�Æ þ Ä�Ì�È ý Æ É*Í ÄjÈ�Ì�Ë*È É Ç+È*Î É È3Ï ��Ð Ì�Ë'Ñ�Ç+Ä�Ã,Ç+È�Ä�Æ ��ÉoÊ È*Ë Ê	Ò+Ð Ì-Ã É Ñ�Ó�Æ É È7È�Ã Ê"��Òr� Ë Ò Ç+È ¯
� Ó Ò Ã)Ã Ò Ë�È ÊÅÊ È'Î Ò+Ê È�ÃOÃÅÈ'È�Ã Ê(Ê Æ Ð Ñ%Ç�È�Ì Ê È3Ï�ÇÓ � ÄjÆ É È �QÔ Ä�Ì É Î É Ì�È�Õ�È�Ì Ê ÃÅÈ�ÆÅÓ:Ç Ð Ì�ÖVÄ�È�Ï�Ë�È Í Ä Ò Ó3Ä�Ö ò
Õ�È�Ì Ê È*Æ	Ó0Ç�È&Ë ÐnÞjÊ)� È*Ã,Õ É Õ ÐVÒ ÆOÈ�Ã É Ç�È*Ë Ê Æ Ð Ì Ò+Í Ä�È�Ã)Ä ÊÅÒ Ç Ò Ã É È�Ã=×ØË�È Í Ä Ô�Ð Ì-Ó3ÑjÑ´È*Ç�È&ÇÓ.ÙoÑ�Æ Ð_ýØÐ Ì � È�ÄjÆ� È*Ã:Ú �&Û Ù�Ü ¯Ç¶8Ð Ä�Æ$ÝjÞ¬È�Æ�Ç�È*Ã Ò+��É È*Ã�Ï#Ä�ÌjÈ Ê ÆÅÓ3Ë�È.Ë*Æ É�É È-Ñ�Ó�Æ�ÄjÌ É Ç+È�Ë Ê Æ Ð Ì � È ®VßVßsà È � Ó3Ä�ÆÅÓ
Ä�Ì�ÈHÇ Ð Ì�Ö3Ä�È�Ä�Æ � È0Ç ÔáÐ Æ � ÆÅÈ � ÄrÕ:â Ê ÆOÈ3Ï�Ë�È Í Ä Ò Ë Ð ÆÅÆOÈ�ÃOÑ Ð Ì �sã Ä�Ì�È � ÄjÆ É È � È;Ç ÔáÐ Æ � ÆÅÈ � ÈYä;Õ�Ã
Ñ Ð Ä�Æ�Ä�ÌjÈ;Î Ò�Ê È*ÃÅÃÅÈ � È ��É Æ Ò ÎVÈ � È�å Ü NóNçæ 2 ¿ Ý Î ¯"9,Ð Ä�Ã�ÎVÈ*ÆÅÆ Ð Ì�Ã � Ó3Ì�Ã&Ç�ÓzÑ�Ó3Æ Ê	Ò ÈYä�è ¯ è ¯êé:Í Ä�È
Ç Ô È � Ë�Ó3Ë Ò�Ê	É)� È �jÉ*Ê È*Ë ÊÅÒ�Ð Ì � È�Ã É Ç+È�Ë Ê Æ Ð ÌjÃ � È(ÇÓ Ê ÆÅÓ3Ë�È ��É Ñ�È�Ì � È�Ç+Ç�È(Ó3Ä�ÃOÃ Ò�� È�Ã�Ë�Ó3ÆÅÓ3Ë ÊÅÉ Æ Ò Ã ÊÅÒ�Í Ä�È*Ã� È*Ã"Ú �&Û Ï ��Ð Ì�Ë7Ç�È'Ë�ë ÐVÒ Þ � È7ÇÓ0Î Ò+Ê È*ÃÅÃOÈ � È �jÉ Æ Ò ÎVÈ7ÃÅÈ�ÆÅÓzÈ�ÃOÃÅÈ*Ì ÊÅÒ È*Ç�Ç�È*Õ:È*Ì Ê Ç Ò+É È'Ó3ÄtË�ë ÐVÒ Þ � È*Ã
Ú �&ÛÆ¯�£ Ì�È$Ó3Ä Ê ÆÅÈ;Ë Ð Ì Ê Æ	Ó Ò Ì Ê È;ÃOÄ�Æ&ÇÓ�Î Ò�Ê È*ÃÅÃÅÈ � È ��É Æ Ò ÎVÈ0È*Ã Ê Ç�ÓzÑ�Æ Ð3ì Ó ì�Ò Ç Ò+ÊÅÉ7�iÔ Ó ÊOÊ Ó3Ë�ëjÈ�Õ�È�Ì Ê� È*Ã É Ç+È�Ë Ê Æ Ð Ì�Ã �QÔáÒ�Ð Ì Ò ÃÅÓ Ê	Ò+Ð Ì�ÓyÎ3È�Ë�Ç+È�Ã É Ç É Õ:È*Ì Ê Ã É Ç�È*Ë Ê Æ Ð Ì É Ö£Ó ÊÅÒ+í Ã1Ë Ð Õ�Õ:È)Ç Ô�Ð ÞMîMÖVâ�Ì�È�Ï Í Ä Ò Ó3Ä�Ö�ï
Õ�È�Ì Ê È7Ó�ÎVÈ�ËHÇ�È Ê È*Õ:Ñ�Ã(Ñ�Ó3ÃOÃ É7� Ó3Ì�Ã(ÇÓ$Ú ¶1Û(ðO¯�� Ç�ÃÅÈ Ê Æ Ð ÄjÎVÈ Í Ä�È � Ó3Ì�Ã�ñ(È�Ç+ÇÓ3ò�Ï�Ç Ô ë É Ç Ò Ä�ÕóÃÅÈ*Æ	Ó
ÆÅÈ*Ë Ò ÆÅË�ÄjÇ É Ï�Ç Ò�Í Ä É Ý É È Ê7É Î�Ó3Ñ Ð Æ É�ã Ë�ë�Ó Í Ä�ÈzËoîMË�Ç�È�Ï�Ç Ò Õ Ò+Ê Ó3Ì Ê Ó Ò Ì�Ã Ò Ç�Ó Ñ�Æ Ð Ñ Ð Æ Ê	Ò�Ð Ì �QÔ�É Ç É Õ:È*Ì Ê ÃÉ Ç+È�Ë Ê Æ Ð Ì É Ö£Ó Ê	Ò+í Ã*Ï ��Ð Ì�Ë7Ë�ÈHÑjë É Ì Ð Õ:â*Ì�È;Ì�È7ÃÅÈ�ÆÅÓzÑ�Ó3Ã,Ë�Æ Ò+Ê	Ò+Í Ä�È ¯�ô È;ÑjÇ�Ä�Ã*Ï´Ç Ô ë É Ç Ò Ä�ÕõÈ Ê Ç�È*Ã,Ö£Ó�ò�QÔ ë£î � Æ Ð Ë�Ó3Æ ì Ä�ÆÅÈ'Ì�È=ÃÅÈ=ÆOÈ�Ë Ð Õ ì�Ò ÌjÈ�Ì Ê Ñ�Ó3Ã(Ó�ÎVÈ�Ë'Ç�È*Ã É Ç+È�Ë Ê Æ Ð ÌjÃ(Ç Ò�ì ÆOÈ�Ã ¯
ö Ó3Ì�ÃzË�ë�Ó3Õ�Ñ É Ç+È�Ë Ê Æ Ò+Í ÄjÈ3Ï1Ç�È�Ã É Ç+È�Ë Ê Æ Ð ÌjÃYÃÅÈ Ê ë�È*ÆÅÕ:Ó3Ç Ò ÃÅÈ�Ì Ê Æ	Ó3Ñ Ò�� È*Õ:È*Ì Ê Ó�ÎVÈ�Ë-Ç�È-ÖVÓ3ò-È Ê

Ç�È*Ä�Æ ��Ò Ã Ê Æ Ò�ì Ä Ê	Ò�Ð Ì � È&Î Ò�Ê È*ÃÅÃÅÈ*Ã,È*Ã Ê Ã Ò Õ:Ñ�Ç+È�Õ�È�Ì Ê2��É Ë�Æ Ò+Ê È&Ñ�Ó3Æ)Ä�Ì�È ��Ò Ã Ê Æ Ò�ì Ä ÊÅÒ�Ð Ì � ÈH÷tÓµÞ È È*Ç�ÇøÏ
Ë�Ó�Æ	Ó3Ë Ê	É Æ Ò Ã Ê	Ò�Í Ä�È �QÔ Ä�Ì É�Í Ä Ò Ç Ò�ì ÆOÈ Ê ëjÈ�ÆÅÕ Ò�Í Ä�È ¯úù ÌzÑ�Æ É ÃÅÈ*Ì�Ë�È �QÔ Ä�ÌzË�ë�Ó�Õ:ÑQÏ£Ç�Ó ��Ò Ã Ê Æ Ò+ì Ä ÊÅÒ�Ð Ì � È*Ã
Î Ò+Ê È�ÃÅÃOÈ�Ã#È*Ã Ê ÇÓ(ÃÅÄ�Ñ�È�ÆOÑ Ð Ã Ò+ÊÅÒ�Ð Ì � Ä0Õ Ð ÄjÎVÈ*Õ:È*Ì Ê ÖVÇ ÐVì Ó3Ç � È ��É Æ Ò Î3È2Ö É Ì É Æ É Ñ�Ó3ÆûÇ+ÈCË�ë�Ó3Õ�Ñ0È Êû� Ä
Õ Ð ÄjÎVÈ*Õ:È*Ì Ê Ó3Ç É Ó Ê	Ð3Ò ÆÅÈ6Ñ�ÄjÆÅÈ�Õ�È�Ì ÊûÊ ë�È�ÆOÕ Ò+Í Ä�È3Ï Í Ä Ò Î�Ó"È*Ì Ê Æ	Ó Ò Ì�È�Æ8Ä�Ì�È �jÒ+ü Ä�Ã Ò+Ð Ì � È*Ã É Ç+È�Ë Ê Æ Ð ÌjÃ� È)ÇÓ Ê Æ	Ó3Ë*È ¯úý Ì$Ñ�È�Ä Ê Õ Ð Ì Ê ÆÅÈ*Æ Í Ä�È(ÇÓ ��Ò Ã Ê Æ Ò�ì Ä Ê	Ò+Ð Ì0Ç Ò Ì É Ó Ò ÆÅÈ � È2Ë�ë�Ó3ÆOÖVÈ�Ã1Ó3Ñ�ÆOâ�Ã1Ó�Î ÐVÒ Æ ��Ò+ü Ä�Ã É
þ�ÿ��������	�
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Ä�Ì Ê È�Õ�Ñ�Ã'M&È*Ã Ê Ä�Ì�ÈON'Ó3ÄjÃÅÃ Ò È�Ì�ÌjÈ�Ë*È�Ì Ê Æ É È � È�Î�Ó3Æ Ò Ó3ÌjË�ÈQPERQM}Ï Ð=S R È�Ã Ê Ä�ÌaË Ð ÈCT�Ë Ò È�Ì Ê'� È��Ò�ü Ä�Ã Ò�Ð ÌrË�Ó3Æ	Ó�Ë Ê	É Æ Ò Ã Ê	Ò+Í Ä�È � Ä!Ö£Ó3ò;È Ê=� È�Ã=Ë Ð Ì ��Ò�Ê	Ò�Ð Ì�Ã � È Ê È�Õ�Ñ É ÆÅÓ Ê Ä�ÆOÈ0È Ê'� È0Ñ�ÆOÈ�ÃOÃ Ò�Ð Ì ¯3U Ó
Î Ò+Ê È�ÃÅÃOÈ � È ��É Æ Ò ÎVÈ ÉoÊ Ó3Ì Ê Ë Ð ÌjÃ Ê Ó�Ì Ê È3Ï Ð Ì$Ñ�È�Ä Ê Æ É È�Ë*Æ Ò ÆOÈ2Ç�È2Ã Ò ÖVÕ:Ó � È ��Ò+ü Ä�Ã Ò�Ð Ì0Ã Ð Ä�Ã6ÇÓ íØÐ ÆOÕ:È'V

WKXYW[Z]\ p_^ `ba�c�dOe × ä ß9¯ ä®Ü
Ð=S ` È�Ã Ê Ç�Ó ��Ò Ã Ê Ó�Ì�Ë�È � È �jÉ Æ Ò ÎVÈ�Ï Í Ä Ò È�Ã Ê6��É Ý�Ì Ò È?Ë Ð Õ�Õ:È?Ç�Ó ��Ò Ã Ê Ó�Ì�Ë�È?È*Ì Ê ÆÅÈ)Ç+È�ÃûÇ Ò È�ÄMÞ �iÔ�Ò Ì Ê È�Æ�ï
Ó3Ë Ê	Ò�Ð Ì È Ê(� È ��ÉoÊ È�Ë Ê	Ò+Ð Ì ¯ W Z È Ê W p Ã Ð Ì Ê Ç+È�Ã2Ë Ð È
T:Ë Ò È*Ì Ê Ã � È ��Ò+ü Ä�Ã Ò+Ð Ì Ê ÆÅÓ3Ì�Ã ÎVÈ�ÆOÃÅÈ'È Ê Ç Ð Ì�Ö Ò�Ê Ä¬ï��Ò Ì�Ó3Ç�È ��Ð Ì Ê Ç�È�Ã1Î�Ó3Ç�È*Ä�ÆÅÃ�ÃÅÈ�Æ Ð Ì Ê Õ�È�ÃÅÄjÆ É È*Ã � Ó3ÌjÃ?Ç�È*ÃCË Ð Ì ��Ò+ÊÅÒ�Ð ÌjÃ�Æ É È�Ç+Ç�È*Ã � È íØÐ Ì�Ë ÊÅÒ�Ð ÌjÌ�È�Õ�È�Ì Ê'¯ù Ì Ó ÊOÊ È�Ì � Ó3Ì Êz�iÔ Ó�Î Ð3Ò Æ�Ë�È�Ã:Î3Ó�Ç�È�ÄjÆÅÃ�ÈoÞ¬Ñ É Æ Ò Õ:È*Ì Ê Ó3Ç�È*Ã�Ï Ð Ì Ä Ê	Ò Ç Ò ÃOÈ Ë�È*Ç�Ç�È*Ã �jÐ Ì�Ì É È�ÃzÑ�Ó3Æ:ÄjÌ�È
Ã Ò Õ;Ä�Ç�Ó Ê	Ò+Ð Ìs×�f Ò Ó3ÖVÖ Ò Ï�ä&g=g=g£ÜbV

W Z�h W p hji�k�l'm d æ cCdonqp \sr × ä ß9¯qé Ü
Û È ÊOÊ È;Ã Ò Õ;ÄjÇÓ ÊÅÒ�Ð Ì É*Ê Ä[t Ò ÈHÇ�È7Ñ�Ó3ÆOË Ð Ä�ÆOÃut�È*Ã É Ç+È�Ë Ê Æ Ð ÌjÃvt�Ó3ÌjÃ�Ä�ÌAÕ É Ç�Ó3Ì�ÖVÈwt�È;Ö£Ó�ò3Ï�Ã Ð Ä�Ã"Ç ÔáÒ Ì¬ïx Ä�È*Ì�Ë�ÈKt Ô ÄjÌ Ë�ë�Ó3Õ�Ñ É Ç�È�Ë Ê Æ Ò�Í Ä�È3Ï6Ñ Ð Ä�Æ Ê	Ð Ä Ê È-ÑjÆÅÈ�ÃOÃ Ò+Ð ÌBÈ ÊzÊ	Ð Ä Ê Ë�ë�Ó3Õ:Ñ ÕzÓ�ÖVÌ É*ÊÅÒ�Í Ä�È�Ï#È�ÌÊ È*Ì�Ó3Ì Ê Ë Ð Õ:Ñ Ê ÈKtjÈ�Ã Ì Ò ÎVÈ�Ó�Ä¬Þyt Ô È}ÞjË Ò+Ê Ó Ê	Ò+Ð Ì�Ãr×ØÆ Ð3Ê Ó Ê	Ò+Ð Ì�Ì�È*ÇøÏûÎ Ò�ì Æ	Ó ÊÅÒ�Ð Ì�ÌjÈ�Ç Üzt�È*Ã9t Ò+ü´É ÆOÈ�Ì Ê È*Ã
Õ Ð Ç É Ë�Ä�Ç+È�Ã ¯´ý ÌrÆÅÈ Ê	Ò È�Ì[t�ÆÅÓ Í Ä�È;Ç�ÓQt Ò�ü Ä�Ã Ò�Ð Ì%Î�Ó3Æ Ò ÈHË Ð Õ:Õ�È7Ç�Ó:ÆÅÓ3Ë Ò Ì�ÈHË�Ó3ÆÅÆ É È{t�ÈHÇÓQt Ò Ã Ê Ó3Ì�Ë*Èt�È|t É Æ Ò Î3È:×mÈ�Ì%Ë�ÕzÜoÏjË�È Í Ä Ò Ó3Ä�Æ	Ózt�È*Ã)Ë Ð Ì�Ã É�Í Ä�È*Ì�Ë�È*Ã�ÃÅÄ�Æ)Ç Ô È
T:Ë�Ó3Ë Ò�Ê	É t�È|t ÉoÊ È*Ë Ê	Ò+Ð Ì}t�È�Ã É Ç+È�Ë}ïÊ Æ Ð Ì�Ã~t ÔáÒ�Ð Ì Ò Ã	Ó Ê	Ò�Ð ÌYÈ Ê ÃÅÄjÆ(Ç�Ó;ÆÅÈ*Ë Ð Ì�Ã Ê ÆOÄ�Ë ÊÅÒ�Ð Ì}t�È=ÇÓ{t Ò ÆÅÈ*Ë Ê	Ò+Ð Ìot�È=ÇÓ Ê Æ	Ó3Ë*È ¯� Ñ�ÆOâ�Ã$Ó�Î Ð3Ò Æ�t É Æ Ò Î É t�Ó3Ì�ÃHÇÓtÚ~� Û ÏûÇ+ÈzÌúÄ�Ó3Ö3È9t ÔáÉ Ç�È*Ë Ê Æ Ð Ì�Ã�t Ô�Ò+Ð Ì Ò Ã	Ó ÊÅÒ�Ð ÌaÓ3ÆÅÆ Ò Î3ÈYÃÅÄ�ÆHÄ�Ìt ÉoÊ È�Ë Ê È*Ä�Æ�Ñ�È�ÆÅÕ�È ÊOÊ Ó3Ì Ê t�È�t É*Ê È*ÆÅÕ Ò Ì�È*Æ,Ç�Ó�Ñ Ð Ã Ò+Ê	Ò+Ð Ìot�Ó3Ì�Ã,Ç Ô È�ÃOÑ�Ó3Ë�È�t�ÈHË�ë�Ó Í Ä�È É Ç+È�Ë Ê Æ Ð ÌQÏ Ð Ä
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Û È ÊOÊ È?ÆOÈ�Ç�Ó Ê	Ò+Ð Ì7Ñ�È�ÆOÕ:È Ê t�Èt É*Ê È�ÆOÕ Ò Ì�È�Æ8ÇÓ)Æ É Ã Ð Ç�Ä Ê	Ò�Ð ÌHÃÅÄjÆûÇ ÔáÉ Ì�È*ÆÅÖ Ò ÈtjÄ;Ì�È�Ä Ê Æ Ò Ì Ð È*Ì íØÐ Ì�Ë Ê	Ò�Ð Ìt�È=ÇÓ0Ñ�Æ É Ë Ò Ã Ò+Ð Ì ÃÅÄjÆ,Ç Ô Ó3ÌjÖVÇ�È�È Ê Ç ÔáÉ Ì�È*ÆÅÖ Ò È't�È=Ç ÔáÉ Ç+È�Ë Ê Æ Ð Ì ¯q®,Ð ÄjÃ(È*Ã ÊÅÒ Õ�È�Æ Ð Ì�Ã)Ó3Ä�ÃOÃ Ò t�Ó3Ì�Ã)Ë*È ÊÅÊ È
Ñ�Ó3Æ Ê	Ò È&Ç�È&ÃÅÈ*Ä Ò Ç¥t�È|t É*Ê È�Ë ÊÅÒ�Ð Ì}t�È*Ã,Ì�È*Ä Ê Æ Ò Ì Ð Ã ¯
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Í Ä Ò Ì Ð ÄjÃ(Ñ�È�ÆOÕ:È ÊÅÊ È�Ì Ê t�È�t É Ý�Ì Ò Æ2ÇÓ;Æ É Ã Ð Ç�Ä ÊÅÒ�Ð Ì.ÃÅÄjÆ(Ç Ô�É Ì�È�ÆOÖ Ò È'tjÄtÌ�È*Ä Ê Æ Ò Ì Ð Ï�È�Ì íØÐ Ì�Ë Ê	Ò�Ð Ì�t�È
Ç Ô È�ÆOÆÅÈ*Ä�Æ2ÃÅÄ�Æ)Ç Ô Ó3ÌjÖVÇ�È,ÆÅÈ�Ë Ð Ì�Ã Ê ÆÅÄ Ò+Ê È Ê t�È&Ç�Ó;Æ É Ã Ð Ç+Ä Ê	Ò+Ð Ì ÃÅÄ�Æ)Ç Ô�É Ì�È�ÆOÖ Ò ÈutjÈ'Ç Ô�É Ç�È*Ë Ê Æ Ð Ì�t�È=ÆÅÈ*Ë�Ä�Ç·V
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÷-Ó Ò Ã Ò Ç£È�Ã Ê8ì È�Ó3Ä�Ë Ð Ä�Ñ;ÑjÇ�Ä�Ã�Ñ�Ó3ÆOÇÓ3Ì Ê t�È�Õ Ð Ì Ê ÆÅÈ�Æ�Ç�Ó)Ý�Ö3Ä�ÆÅÈ(ä ßQ¯êé ÏyÆÅÈ*Ñ�Æ É ÃÅÈ*Ì Ê Ó3Ì Ê ÇÓ2Ë Ò Ì É ÕzÓµïÊ	Ò+Í Ä�È�t�È7ÇÓÒt Ò+ü Ä�Ã Ò�Ð Ì É Ç�Ó3Ã ÊÅÒ�Í Ä�ÈHÌjÈ�Ä Ê Æ Ò Ì Ð ï É Ç�È*Ë Ê Æ Ð Ì ¯iÛ ë�Ó Í Ä�È7Ë Ð ÄjÆ ì ÈHÕ Ð Ì Ê ÆÅÈ7Ç�È*Ã(Î�Ó3Ç+È�Ä�ÆOÃÍ Ä�ÈzÑ�È�Ä¬ÎVÈ�Ì Ê Ñ�ÆOÈ�Ì[tjÆÅÈzÃ Ò Õ;ÄjÇ Ê Ó�Ì É Õ�È�Ì Ê Ç ÔáÉ Ì�È*ÆÅÖ Ò Èt×mÈ�Ì9Ó ì ÃÅË Ò ÃOÃÅÈyÜ=È Ê Ç Ô Ó3Ì�ÖVÇ+È-×ØÈ�Ì Ð Æ�t Ð Ì�Ì É È�Üt�È(Ç ÔáÉ Ç+È�Ë Ê Æ Ð ÌÒt�È(ÆÅÈ*Ë�Ä�Ç»Ï£Ñ Ð Ä�Æ6Ä�ÌzÌ�È*Ä Ê Æ Ò Ì Ð=Ò Ì�Ë Ò t�È�Ì Ê t ÔáÉ Ì�È*ÆÅÖ Ò Èãt Ð Ì�Ì É È ¯ � Ð Ä�Æ#t�È*Ã�Ì�È*Ä Ê Æ Ò Ì Ð Ãt�È ì Ó3ÃOÃÅÈ É ÌjÈ�ÆÅÖ Ò È3ÏjÇ�È�Ã2Ë Ð Ä�Æ ì È*Ã,Ã Ð Ì Ê Ñ´È*Ä Ò Ì�Ë�Ç Ò Ì É È�Ã?Ñ�Ó�Æ2Æ	Ó3Ñ�Ñ Ð Æ Ê(ã Ç Ô Ó®ÞjÈ'tjÈ�Ã Ð Æ�t Ð Ì�Ì É È�Ã�Ï�Ë*ÈÍ Ä Ò Ã Ò ÖVÌ Ò Ý�È Í Ä�È�ÏQÕQä*Õ:ÈHÈ�Ì í Ó Ò ÃÅÓ3Ì Ê Ä�Ì�È0Ö3Æ	Ó3Ì[tjÈ;È�ÆOÆÅÈ�ÄjÆ&ÃÅÄ�Æ&Ç�Ó9t Ò ÆOÈ�Ë ÊÅÒ�Ð ÌKt�È0Ç ÔáÉ Ç+È�Ë Ê Æ Ð ÌKt�È
ÆÅÈ*Ë�Ä�Ç»Ï Ð Ì-Ì�È í Ó Ò+Ê Ñ�Ó3Ã,Ä�Ì�È7ÖVÆ	Ó3Ì�t�ÈHÈ*ÆÅÆÅÈ*Ä�Æ"ÃOÄ�Æ"Ç Ô�É Ì�È�ÆOÖ Ò Èwt�ÄAÌjÈ�Ä Ê Æ Ò Ì Ð�¯´Û"Ô È*Ã Ê ÖVÆ�å3Ë�È ã Ë*È ÊÅÊ È
Ñ�Æ Ð Ñ�Æ Ò+É*ÊÅÉHÍ Ä ÔáÐ ÌrÑ´È*Ä Ê�Ð3ìjÊ È*Ì Ò Æ,Ä�Ì�È ì�Ð Ì�Ì�È7Æ É Ã Ð Ç+Ä Ê	Ò+Ð Ì-Ñ Ð Ä�Æ,Ç�È�Ã,Ì�È�Ä Ê Æ Ò Ì Ð ÃutjÈ ì Ó3ÃOÃÅÈ É Ì�È�Æ�ï
Ö Ò È3Ï�ÕzÓ3Ç+ÖVÆ É Ç Ô Ó3Ä�ÖVÕ�È�Ì Ê Ó Ê	Ò+Ð Ì�tjÈ0Ç Ô È�ÆÅÆOÈ�Ä�Æ í Ó Ò+Ê ÈHÃÅÄjÆ�Ç Ô Ó3Ì�ÖVÇ+È ×ØÇ ÔáÒ Ì�Ë*È�Æ ÊÅÒ+Ê Ä[t�ÈHÃOÄ�Æ�Ç Ô�É Ì�È�ÆOÖ Ò È�t�È
Ç ÔáÉ Ç+È�Ë Ê Æ Ð Ì.Ó3Ä�ÖVÕ�È�Ì Ê È&È*Ç�Ç+È�Ó3Ä�ÃOÃ Ò�ã;ì Ó�ÃÅÃÅÈ É Ì�È�ÆOÖ Ò È�Ï�ÕzÓ Ò ÃCË*È ÊOÊ È'Ó3Ä�ÖVÕ�È�Ì Ê Ó Ê	Ò+Ð ÌYÈ�Ã Ê)ì È�Ó3Ä�Ë Ð Ä�Ñ
Ñ�Ç+Ä�Ã í Ó Ò�ì Ç�ÈyÜ ¯
ý Ì!Ñ�È�Ä Ê Î ÐVÒ Æ&ÃOÄ�Æ&ÇÓzÝ�ÖVÄ�ÆÅÈ.ä ß9¯�¬ Ä�ÌjÈ�Ã Ò Õ;ÄjÇÓ ÊÅÒ�Ð Ì�t�ÄaÃOÑ´È*Ë Ê ÆÅÈ$ÆÅÈ*Ë Ð Ì�Ã Ê ÆOÄ Ò+Ê Ñ�Ó�Æ=ñ,È�Ç+ÇÓ3ò

Ó3Ñ�ÆOâ�Ã Ø Ó3Ì�Ì É È�Ã9tjÈ-Õ�È�ÃÅÄjÆÅÈ ¯�U ÓaÃ Ò Õ;Ä�Ç�Ó Ê	Ò+Ð Ì{Ñ´È*ÆÅÕ�È ÊÅÊ Ó3Ì Ê t ÔáÐVìjÊ È�Ì Ò Æ:Ë*È Ê îMÑ´È�t�ÈAÃOÑ´È*Ë Ê ÆOÈ
È Ê ÇÓzÆ É Ã Ð Ç�Ä ÊÅÒ�Ð ÌAÃOÄ�Æ�Ç Ô�É Ì�È�ÆOÖ Ò È{tjÄrÌ�È�Ä Ê Æ Ò Ì Ð È�Ã Ê t É Ë*Æ Ò�Ê È{t�Ó�Ì�Ã&ÇÓzÃOÈ�Ë Ê	Ò�Ð Ì<ä�æ ¯*¬Q¯�¬9¯iô Ó�Ì�Ã&Ç�È*Ã
Ë Ð Ì[t Ò+ÊÅÒ�Ð ÌjÃt�È,ÇÓ=Ý�ÖVÄ�ÆOÈHä ßQ¯*¬ ÏúÇÓ'Æ É Ã Ð Ç+Ä Ê	Ò+Ð ÌzÃOÄ�ÆCÇ Ô�É Ì�È�ÆOÖ Ò Èbt�ÄYÌ�È*Ä Ê Æ Ò Ì Ð È�Ã Ê t Ô È�Ì£Î Ò Æ Ð ÌAä Ø{çã�é3ßVß0à Èsè È Ê ä ßQçóãZ®=â ä à Èsè ¯
½E¾�¿*À�¿*À é1Î�ÇEÉêÆAÑ[Î|Ñ[Â&È�Î�ë&È�ÉFÅ�Ê7Ñ�ÎÏÃ~Ê«Î�Ç�È�Ì�ÉêÊ«Å�Ã

ì Ì�È&ÑjÆ Ð Ñ�Æ Ò�ÉoÊ	É�Ò Õ:Ñ Ð Æ Ê Ó3Ì Ê Èbt�È&ÇÓ�t Ò+ü Ä�Ã Ò+Ð ÌzÈ*Ã Ê Ç Ô Ó ì ÃÅÈ�ÌjË�È't�È&ÃOÈ�Ä Ò ÇøÏMË Ô È�Ã Ê(ã t Ò ÆÅÈ Í Ä Ô È*Ç�Ç+È
Ñ�È�Ä Ê ÃOÈ1ÑjÆ Ð t�Ä Ò ÆOÈ Í Ä�È�Ç+Ç�È Í Ä�È6Ã Ð3Ò+Ê Ç ÔáÉ ÌjÈ�ÆÅÖ Ò È�t�Ä=Ì�È*Ä Ê Æ Ò Ì Ð)Ò Ì�Ë Ò t�È�Ì Ê Ï�Ë�È Í Ä Ò È�Ã Ê�Ê ÆÅâ*Ã Ò Õ�Ñ Ð Æ Ê Ó3Ì Êt�Ó3ÌjÃ)ñ,È�Ç+ÇÓ3ò�ÏjÑ�Ä Ò Ã Í Ä ÔáÐ Ì ÎVÈ*Ä Ê t É*Ê È�Ë Ê È�Æ~t�È*Ã)Ì�È�Ä Ê Æ Ò Ì Ð Ãít�È ì Ó�ÃÅÃÅÈ É Ì�È�ÆOÖ Ò È$×�îUè é3ß;à ÈsèçÑ Ð ÄjÆ
Ç�È*Ã7ÌjÈ�Ä Ê Æ Ò Ì Ð Ã ¦E¦ Ü ¯ ÷-Ó Ò Ã�Ï�Ñ Ð Ä�Æ�t É*Ê È*Ë Ê È�ÆHÇ Ô�Ò Ì Ê È�ÆÅÓ3Ë ÊÅÒ�Ð Ìït Ô Ä�Ì9Ì�È*Ä Ê Æ Ò Ì Ð Ï Ò Ç í Ó3Ä Ê7Ò�Ð Ì Ò ÃÅÈ*Æ'Ó3Ä
Õ ÐVÒ Ì�Ã'Ä�Ì{Ó ÊÅÐ Õ�ÈQt�ÈzÇÓtË Ò�ì Ç+È ¯�ð Ç í Ó�Ä Ê t Ð Ì�Ë Í Ä�È Ç Ô�É Ç�È�Ë Ê Æ Ð Ìñt�ÈzÆÅÈ�Ë*Ä�Ç?Ó Ò+Ê Ä�Ì�È É Ì�È�ÆOÖ Ò ÈzÓ3Ä
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Spectre de neutrinos mesure par HELLAZ
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20 bar  97. 5% He + 2% CH4 + 0. 5% C4H10

10 bar  97. 5% He + 2% CH4 + 0. 5% C4H10

10 bar  95% He + 4% CH4 + 1% C4H10
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coef  di f f usi on
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���� 	 � � � Â
¿ � ��	 � �Áÿ�%7�øÿ0ÿ5����� ¤ ��ÿ � ����
 ��	 ���Îÿ¥] ��	 � ��� 	 ÿ&� � %;��
 	 � )�	 �������¥��ÿ � ! 	 �.
P��� ¤ �n@_�_YìT� )�	�í 
��i]0� �

>=� 	 %;�n���;��� � ��������� 	 ¤ ��ÿ|��� ) ����ÿ ¤ �Y
P� � %;!j�V���gÿ���EK���,ÿ�� 	 � � ? ) � 	 �Z@�@ Âdî�Â ¿ � %7��
 	 � )�	 �������|� � ��ÿ �
¤ ���K
N! � ÿY������ÿ5��� 	 
��N��%;!<� 	x� � � � � ¤�� ���K� ¦ 
 � 
�� ��� ¤ � ¤ ��� ��
 � ����� ¤ ��ÿ � ����
 ��	 ���Îÿ ¤�� �������gÿ � � �����
¤ �:� � ��	 � 
�� Â
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ø�ø�ùGø�ùGø úzûYüqý�þ�ÿ������5ü6û��	� ÿ�ü�
�����Lþ�ÿ��������
¿D� 	 ÿ / � � ��� � ����
 ��	 ��� ÿ���� � !K� � 
���� � �Îÿ7��� ) ��* �S��� � 
 / ����� 	5� ���6� � � ��� 	�) ���1ÿ5���Îÿ7� � � 
 � ���������
P� � %7! � ����
 ��	 � / �����0�¥� � ���z����!L� 	 ��! � 	 
��������gÿ������Îÿ � ����
F����ÿ � � ��%;��ÿ��K� %7��������� Â�Í ��� 	

�����U! 	 ��ÿ0ÿ������q� � ���q% � � � � ) � ) ��* ���.,�������� � ÿ��K���q!<��� �0y���	 ��� � �Îÿ������., 	5��) ��%;��ÿ����gÿ � ����
 � ÿ��
ÿ��K��� � � � � � � � ����� 	 ����� Â� �b���6
P� � %7! � ����
 ��	 � / ���\��ÿ � > � ��E������z��� � �5� ����� � ��� 	���) ��%7��� � � / ��������E 	 ���"��Oß� � � ��� 	5) ���
%7� R �����K�f!<� 	 �����6! � 	 
��������øÿ5����� � � � ÿ � � / ���q��ÿ �7��) � ���q]é� � � �K� 	�) ���T%7� R ���K��� � 
 / ���gÿ��6��� ��	 ������.,6
��������gÿ������Îÿ Â.' � �n� / ��������E 	 �U��ÿ � 
 � 	 � 
 ����	 �øÿ � ! � 	 � � � � ����� 	 ���6
P� � %7! � ����
 ��	 � / �K�3� � ! � 	
� � �����Îÿ�� ��� ���ß% � � � � ) � ) �+* ����,±2���� � ���6����E 	 �q! � 	 
���� 	 ÿ7%;� R ���W� Â�' � ��ÿ � 
�� / ���,ÿ��\! � ÿ0ÿ5�� � �Áÿi� � ��ÿ�! � 
�� �K��� ��	 �������V��O7����ÿ � ����
 ��	 ���ÎÿÌÿ��!� � !�� � 
���� � ]:�����n�.� � ��ÿ0ÿ��Y%;� R �������Y
����Áÿ � � � � �
ÿ � � �øÿx> � �øÿ � � � � � � / ��������E 	 �U! 	�� 
 � ����� � Â
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Í ��� 	 ����ÿ )�	 � ���K��ÿ"� � ����� 	 ÿ$���F
P� � %;! � ����
 ��	 � / ���+�.� � !L� 	5� � � � � ��� 	�) ���Y! � 	 
��������øÿ������ � � � ÿxI

� � / ���:���r
���%7!L���Îÿ��Z!����Áÿb� �d� 
�
 � � ��	 � � ���������Z� � � ����
 ��	 ��� Â ¿ � � ��� 	5) ���%���Z� � � ����
 ��	 ���f!<��� � � ��� 	 ÿ
� � ) %;��� � � 	�& �Îÿ / � � ]é�����7� � ����� 	 ÿ5��'�ÿ � � � �T!L��� 	 �������gÿ�� 	 ����ÿ � � ��%7��ÿ���� ) �+* Â)( � � ��� ����� �
���h�����K����� � / ��������E 	 ���<
 � 	 � 
 ����	 �øÿ � 
�� ��� �r>=���øÿY! � 	 � � � � ����� 	 �K�Û
P� � %;! � ����
 ��	 � / ���+�j� � ������I
ÿ�� ��� � � � � 
���%;!<�~ÿ5� � ���������é% � � � � ) �F2=��� � ���N!<� � ��� � �����*� � �������gÿ � � ����������ÿ3
���%7!<�~ÿ � � � ÿP� Â ¿ ����,+ ��	 ���K
��Y>=����� � %7��� � � ��� � ����
3���Y
 � ÿ|! 	�� 
 � ����� � ��ÿ � / ����� � ! 	 1�ÿ|���F����E 	 �n! � 	 
���� 	 ÿ|%7� R ���j�
��� � �������øÿ � ��� � � ��%7���<� � ��� � ������
-�����., � ����
 ��	 ���Îÿ ÂM' � ��ÿ � 
��A!�� � �K��%;1����-� � � � � � � ��
P�K�
/ ���D!<� 	 %7� � � � ��E � ���K� 	 ����� � %7!���� ? 
 � � �����.���1ÿ�� ) � � �/� � �Îÿn� � ��ÿ5! � 
��%� � � %7!���� ? 
 � � ����� Â

' � �5� � � � � � � ��
P���q�K�f!<��� � ÿ5�6! 	 �0����� 	 � / � � � �1�K��ÿ0ÿ5�Îÿ�� � �K���f� � ����� 	 ÿ5�����������t
P� � %7!
� ����
 ��	 � / ����� / �K�� � !L���������3� � ! 	 ��ÿ0ÿ5�����T� � ���q% � � � � ) � ) ��* ���.,F� � �����gÿ � Â ¿D��ÿ|%;��ÿ�� 	 ��ÿ�> � � � ��ÿ
� �T� � E<� 	 � � ��� 	 �0%;��� ��	 ��� � / � � � ����
$���Y% � � � � ) � ï32 Â pNì `Y��4 î ì ' `!5!4±_ Â pNì ' 59` Æ76 2����
	98 ���:���;% �9� � � �K�b� � ���Y� � �gÿ���EK� � � �K�0��ÿ � �9,.!���� / � � ]:� � ? �����Y
�� �5� �<ÿ���
 � �����W�S]Z�K���Y! 	 ��ÿ�ÿ��������� î _AE � 	 ÿ��4� �d� %7!���� ? 
 � � �����;�K��� � E�� � � / ���Z!<��� 	 ���f
P� � %7!!ÿ���! ��	 ����� 	 ] ð _ (�Ë Â 
�% ÅÇÆ Â

îU�;�K��ÿ0ÿ5�Îÿ<���7
�� ��� �;� � ����� 	 ÿ����K�����D��� ) � ���Û��ÿ � ������� � ! � 	 � � 	 ��� � � �����>=@?BADCFE��M��OHG
��ÿ � ���N! 	 ��%;��� 	 
����D'7
������ � ��� g �JIn�Îÿ������ 2=
 � ��ÿ � � � ! 	 ��E � E������ ��� � � �������øÿ � � �����¿! � 	 ����� ��� ���
����� ) ����� 	 �"� � ,F��ÿ � � � ����� ) ����� 	 ÿ�� 	 � ��/ ���������b� � � � � � � �K
P����ÿ � ��ÿ � � � ��������!�! � � ÂÎÍ ��� 	 ? ,K� 	 ����ÿ
��� � ��ÿ�� � ? �K� � ��E � ����� 	 ��� ) � �������$� � � 	 � 	 ���K� klML ÿ�� 	 �K���N���øÿ � � �K
��N����O p+_ Ð %\�.���3
��.�P'AI

������ � ��� g ��In�Áÿ������Q����� �0y���	 �:ÿ��K! ��	 ����� 	 ��� ��) � �D]�O _ Â X Ð % ÅÇÆ ÂdÍ ��� 	 �����:! 	 ��ÿ0ÿ5�����K������I
� � ����� � � � ����� 	 �K��Gh!L��� ��y9��	 � � & �Áÿ ��� �3! � 	 ���Y
P� � %;! � ����
 ��	 � / ���b� � ! � 	 � � 
���%;!<�~ÿ�� � �����R���
% � � � � ) � ) ��* ���., Â ¿ �d� & ��� � ���r% ��� � � ���;2�SUTWVYX�?[ZM\]AD^Z�0� � � � �øÿ5��E�� � � ���F27SUT3X_V#`,ab?cZ�deAP^Z�9������ � ����ÿi!L� � ��� � �����gÿ�� � �����K�øÿ � � ������ìPÿ���� � !����ÎÿH> � ��EK����ÿ / ���$
��������#���3� � � � ������% 27S_V0fe?[g k AP^Z�9�
!<� 	 %7� � � ���Îÿ5�/� � � � ) %7��� � � 	 � � � � ����� 	 ����G ! � 	0	 � !�!<� 	5� ]-���:� � � � �����K% !�� 	 Â

¿D�r% ��� � � ���Z� � � � �øÿ5��E�� � � ���$��� � ��� � � ��	 � 	98 ��� ��	 1�ÿY��%7!L� 	x� � � � � � �Îÿb� � � %;!K��� ? 
 � � ����� {
���gÿS!L� 	 %7� �5� ��� � � � � ��� � � 	�h � � � ������% � ) � h ���Y� � 
P� � %QE 	 � Â �S�F�D+L� � �V����ÿH����%NE 	 ���Îÿ���ÿ|
��������gÿ������Îÿ
/ � � ���øÿY��� � � ����
A����ÿ � ����
 ��	 ���ÎÿY>=��� � ! � ÿ�ÿ�� 	 ����ÿ � � ��%7��ÿ ��� ) ��* � � �ÎÿN�K��ÿ �9� � � ÿ3�9,.
�� ��� ÿ Â ìc�gÿ
	 � � ��� 	 ����� � ]Q����� 	0�9� � � ����� � � � �W��� � %;� ��� � � � ���\!K��� � ����� )�� � ��	 � ����%;��� � � � �Îÿ0���3�.�gÿ���E����Y���
� �ji<Ë Â<' ��ÿ3!K��� � ���ÎÿY!<���.����� � � ��� 	 ÿb
 	�� � 	 �����N�K���K��������� � � � � � ��
P���Z���¿�������gÿ � � � ��� � � ��%7���
�����������|� �d� � � � � ��
P���H����� � � � ��� ÂJ( ������� � > � � 	 �e���øÿ5! � 	 � � ��	 �H
���ÿ�!���� � ���Îÿ���!<��� 	�� ��� � � 	 / ��� � ��� � �
� � 
P� � %NE 	 �H���]ÿ �d� �����K%;�b2=
 � ��ÿ � 
�� / ����ÿ5�|! � ÿ0ÿ��b� � �Îÿ¥��� � ��E<�|]b� � ���4� Â�Í ��� 	 
���� � �����N� � �����gÿ��
��� ) ��* h ��, � ����
 � ��� 	Jh ��� h / ������
P�K� 	Jh � / ���V��ÿ � ��� ) ��* !L��� R � � ��%7� / ��� � EÁÿ�� 	 E � � � ����ÿM!��K� � ���Áÿ� � �Áÿb�K�\%7�Y�K�72=����E 	 � � ������� 	 � � � � �����W�H�K�r
����������gÿ � � � ! � ÿb���Îÿ��K� � �Z]-�����:�������øÿ � � ����� Â

ìc�.��ÿ � EL���k��� 	 ��% � 	 / ��� 	 / � � ����� � � ) %7��� � � � �������K�|� � ! 	 ��ÿ0ÿ5�����q2�� � �����K
����H� � �����Áÿ�� ��� �������%;�����K�A���-����E 	 �-! � 	 
���� 	 ÿZ%;� R ���H����ÿN!��K� � ���ÁÿT2=� � ����ÿ � ����
 ��	 ���Îÿ��9� & ��� � � � � ���Îÿ��"��� 	l8 ������ / �K����
P��� 	 Â"' � ��ÿ � � � 	 � �øÿ�����!<��� 	 � ��/ ���������A��� %;� ����	 � � ��� & ��� 	 ÿr� � % y %;� / � � � � � ��� ���
/ �����K
P��� 	 2����f����%NE 	 �N� � � � ��%;��ÿP��� / �K������� / ���:ÿ���� � � � ! 	 ��ÿ0ÿ5����� Â
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¿D�8ÿ�� ) � � ��� ��� ��
 ��� ÿ5� 	 � � � ���0������ÿ � ���0
���� 	 � � � �������K� � ! � 	 ����� � !�� � 
���%;��� � �K��ÿ � ����
 ��	 ���Áÿ

� � �K��ÿ$�����Îÿ3
 	5��� ÿ�� � �Îÿ:� � � � � � � ��
P�K�q2�
���ÿ:
���� 	 � � � ÿÈÿ���� � ���A% y %7�sÿ�� ) ���+��
 � 	 ����ÿ$
P� � 	�) ��ÿ
ÿ���� � ���,ÿ5� ) ����ÿS��!�!<�~ÿ � ÿ"� � ��������ÿSÿ��v� � !K� � 
���� � � � �Îÿe����ÿ$�K� 	 ��
 � �����ÎÿS��!�!L��ÿ � ��ÿP� Â ¿M��ÿPÿ�� ) � � �.,
� ����
 ��	 ����� / ����ÿ|� � �����K� / ����ÿÌÿ���� �i��	 1�ÿ��K��+ ��	 ��� � ÿ�]Z
 � �Áÿ������Y� � )�	 � �������K��+ ��	 ����
�� ���U% � ÿ�ÿ����
� � ������
%���$�.� � ��ÿ0ÿ��+�W��� ��	 �Z����ÿ � ����
 ��	 ���Îÿn� � ����ÿn�����Îÿ Â

} � � ! 	 1�ÿ�����ÿ 	5� ÿ��K� � � � ÿ$� � �K����ÿ���%Q��� � � �����f2�w|� � )�) �a��@ ï~ï�ï �9�V� � ��� � ��ÿ0ÿ5������ÿ � ����
 ��	 ���Îÿ�� � �Îÿ
� �-* �����<� � � %7!���� ? 
 � � �����q��ÿ � � � ���V��� 	 ���p\ l�l Ð\ÄyxJzÁÑ ÅÇÆ !<��� 	 ���é
P� � %7!Q�K� kJ{�l Ö ^ m Ã�Ä ÅÇÆ Â| 
�� ��� �¿��� � ��ÿ0ÿ5�����K� � ����
 ��	 ��� ��	 � ��� 	 ÿ5�Û� ��* �����}� � � %7!���� ? 
 � � �����1���hp�_ Ð % ���±@ 2 _ !Îÿ Â
' � � ��%7!Îÿ�� / ��� 	 ��! 	5� ÿ���� � �¿��� � ��%7!Îÿ����6%;��� ��� �����Ûÿ5� ) � � ���&��ÿ �7��	 ��! 	 � !������q!L��� 	-y���	 �
	�� ÿ������F! � 	 ����ÿ � %;!����øÿ"� � �����gÿ � ÿ Â ¿D� � ��%7!Îÿ����Y%;��� ��� � / �K�U� � ��� � 	�� ��������%7��� � ��ÿ � ����%;� ��� ! � 	
� � � %7!���� ? 
 � � ��� 	 ��� � ���L��ÿ � ���:� � � 	 � 	 ���K�Z� � � � ���~ÿ5��
�������� Â

¿ � ��� � ��ÿ0ÿ5�b~W�3� � ���Q���������i% � ÿ�ÿ�� Ä �+��ÿ � ������� � �|! � 	 � � >=� 	 %Q�����]~0����� � �� f<� ~Wf9�B��O � f
� � ~WfOÿ���� � � � % � ÿ�ÿ��i� � � � �.� � ��ÿ0ÿ��b���|� � � ����
 ��	 ���/���D��ÿ � ��%;!Îÿ���� ��	 � �Îÿ�� � �K��ÿ������Îÿ�� � �Îÿ¥� �n* ������ � � %7!���� ? 
 � � �����j� / ���&
 � 	 � 
 ����	 �gÿ���� � � � �K� 	�� ������ÿ�ÿ�� ) � � �.,\������� / ����ÿ��dÿ���� � ������
rEL� � ��
�����!
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pç laque de Cu # 3 (5 µm)
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EM 25 ou 50 µm
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icromegas 25 ou 50 µm
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lots cylindriques de la MICROMEGAS (kapton) 100 µm de diam.
cì haque 1000 µm disposés hexagonalement. 
 25 ou 50 µm de hauteur
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rous,  (diam = 25 µm, disposés 

hexagonalement chaque 50 µm)
lls sont cylindriques et traversent
 les 2 plaques de Cu et le kapton du GEM




Les champs E dans le GEM et dans la MICROMEGAS sont de l'ordre 
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e 100 kV/cm (500 V pour des gap de 50 µm)
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� ûÞ÷ + ÷Pô�� ��ñ û Ü ø û�÷-ý�� ñMÿFE õl÷?0@v þ�Ü � þ ÷Av þ ÷ Ü ô þ�újñ û�ó � ÷�÷Pô þ ÷ký�� ñMÿ ùÞ÷ Ü ô%÷Dûb>8y�õ � ¢ þ ÷ Ü ô� ó�û�ý ÿ�ñ 2 ö ÿ ø ÿ 0 þ�ñÖÜ ø õ/, ñ ýF÷ � ø v þ �/÷Dô þ�ú ñ���ñMþ ñ û�ý���÷-û�÷RýFó ÿ�ÿ ÷Fû�ýD÷?0 Ü ÷ � ò � ÷ þ ó�ù�ù#÷FõnI ø ÷�üñ û Ü�þ ÷ Ü�� ÷Fõlû�ö�÷Dõ Ü�ÿ ö�ýDõ9ó�û Ü ù�õlóYý���÷ � ÷ þ ñ�Ü ø õ/, ñ ýF÷iz þ ÷ � ó þ ø ÿ ÷ � ÷ þ�újñ���ñMþ ñ û�ý���÷�òPô ñ û3ô ñ ö�û Ü öõ9÷ Ü ô9õ9÷Fö�û3ô�� þ ÷ 4�ñ ö�û�÷ Ü ô þ ö ÿ ö,ôqò � } újñ ø ô9õ9÷%ù ñ õ ô���ýDó ÿ�ÿ ÷ þ ÷ Ü ò þ ÷FýDô9õ9ó�û Ü!Ü ó�û3ô!ýFõ9òDò Ü ôqõxw Ü ù�õ�w Üv� ÷þ�újñ û�ó � ÷�� þ ÷ ýDó ø õ ñ ûWôGI ø ú ö þ�Ü ù�õ9ó � ø ö Ü ÷Fû3ô:÷ Ü ô:÷ 2 ô9õ�{ ÿ ÷ ÿ ÷DûWô E õ9÷�,|� � ÷ þ�ú ó�õ � õl÷ � ÷T> 9 ù Ü ��ýF÷�I ø öû ú ÷ Ü ô�ù ñ�Ü�ÿ ÷ Ü ø õ ñ�E�þ ÷ ñ�� ÷Dý þ ÷ Ü ò þ ÷FýPôqõ9óMû�öLI ø ÷ Ü�� ö Ü ù#ó�û�ö E�þ ÷ ÜF�«�ñ õ%ýFóMûWô9õ9÷���óMû>ù#÷ ø ô � òPôq÷DýDôq÷Dõþ ÷!ýFó ø õ ñ û3ô � ÷ Ü ö�ó�û Ü < I ø ö � ó�û3ô � ø v þ 0 þ�ñ ý ñ ô���ó � ÷�� Ü ö�ô ø òF÷ � ÷ 9�� >�0u> ÿ�ÿ@� I ø ö � ø õl÷�÷Fû3ôqõl÷C 9 ÷Dô�C 9�9 û ÜF�
} ñ û Ü ø û�÷v¡�¢/. £�( ¡ �b¤N� �N� þ ÷$ý�� ñMÿ ù<ò þ ÷FýPôqõlöLI ø ÷�ýDó�û Ü ô ñ û3ô]ù#÷Fõ ÿ ÷Pô � ÷ � òFý þ ÷Fû�ý���÷Fõ ø û�÷
}��8�B�|� ���S�� ��B���5��~�~9¦ �3�J��~�~9¦ ���.� �U���d 9�+���W��¡�a�5���;�J�9�����5�a�+�����<â$��� �����B�d� �+�x���a�d�9�-��� �x�8�8� ���9�i~��3�t�B�9�a�Pã

�x�d�5�J�a���9���5¦t�V�S�a�  ������V�V� �5� ���c�a���9�U�B�B�Ë¢��B�z�5���¥��9�+�&�5�8���d���9�T~��"£ �9�Ë�D�B�d���j£G���d¡B�d�9¦
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ñ���ñMþ ñ û�ý���÷ � w Ü�þ�ú ÷Dû3ôqõ9òD÷ �üñ û Ü�þ�ú ÷ Ü ù ñ ýD÷ �/újñMÿ ù þ ö�v�ý ñ ô9ö�ó�û � .�÷Pô9ôq÷ ñ���ñMþ ñ û�ý���÷ Ü ÷ � ò � ÷ þ ó�ù�ùÈ÷ � ó�û�ýÜ ø õ ø û�÷ � ö Ü ô ñ û�ýF÷ E ÷ ñ ø ýFó ø ùHù þ ø Ü�þ ó�û 4 ø ÷uI ø ÷ �üñ û Ü ø û�÷�ý�� ñMÿFE õ9÷�0)v þ�Ü �*ýF÷�I ø öbù#÷Fõ ÿ ÷Pô�/újñ ô9ô9÷Fö�û � õ9÷ � ÷ ÜZ43ñ ö�û Ü ù þ ø Ü ò þ ÷ � ò ÜF� } ÷!ù þ ø Ü � þ ÷:ýDó ø õ ñ ûWôeò þ ÷DýDôqõló�û�ö�I ø ÷:ùÈ÷ ø ô � ø õ9÷Dõ'I ø ÷ þ I ø ÷ ÜýF÷Dû3ô ñ ö�û�÷ Üv� ÷%ù�ö�ýFó Ü ÷FýFóMû � ÷ Ü �ÈýD÷nI ø ö�÷ Ü ô � òPôq÷DýDô ñ�E�þ ÷ � ( û ñ-� ó�û�ý � ÷ Ü Ü ö 4 û ñ ø32 ô9õ�w Ü ýDó ø õ ô ÜF�
ø�ø�ùjnKùjn �Z�Tþ�ÿVþ����Jý:û��'*9ýq�P�������������
�*ñ@43ñ ö�ûQò þ ÷ � ò<÷Pô þ ñ õ ñ ù�ö � ö,ôqò � ÷<ýD÷ � òDô9÷FýPôq÷ ø õ Ü ó�û3ôNù�õ9ö ÿ ó�õ � ö ñ ø52 ùÈó ø õ � òPôq÷DýDôq÷Dõ�ö�û � öQ�� ö � ø ÷ þ�þ ÷ ÿ ÷Fû3ô þ ÷ Ü ò þ ÷FýDô9õ9ó�û Ü!�ú ö�ó�û�ö Ü9ñ ôqö�ó�û ñ�� ÷Dý ø û�÷ E ó�û�û�÷%÷ ' ý ñ ýDö�ô9ò �� ÷ Ü�Ü ö 4 û ñ ø32 ö Ü9Ü ø Ü%�/ú ø û�÷.¡�¢/. £:( ¡ �$¤%� � � óMö � ÷Dû3ôA{Pôqõl÷ � ÷ þ�ú óMõ � õl÷ � ÷)> ÿ � < ñ���ñ û3ôñMÿ ù þ ö �vÜ ø õAC 9K� ù#ó ø õ�{Pôqõl÷ � òDôq÷DýDô ñ�E�þ ÷ ��« ó ø õ ø û ýFó ø õ ñ û3ô �/ú ø û�÷ � ø õ9òD÷ � ÷ þ�ú ó�õ � õ9÷ � ÷ þ�ñû ñ û�ó Ü ÷DýFó�û � ÷��°ö þ , ñ ø ôv÷Fû � ö�õló�û=6�7 L ò þ ÷DýDô9õ9ó�û Ü ù#ó ø õ:ó E ôq÷Fû�ö�õ:ýF÷ Ü ö 4 û ñMþ��
. ú ÷ Ü ô � ó�û�ý 4 õ�íMýD÷ ñ ø ôqõxw Ü ,�ó�õ ô 43ñ ö�û ñ ôlôq÷Fö�û3ô �üñ û Ü�þ�újñ8��ñMþ�ñ û�ý���÷�I ø ÷ þ ÷ Ü ö 4 û ñ�þ ýFõlòFò:ù ñ õ ø ûò þ ÷FýPôqõ9óMû � ÷ þ ñ ô9õ ñ ýD÷NùÈ÷ ø ô�{Dô9õ9÷ � òPôq÷FýPôqò � � ñ û Ü ø û 43ñ ö�û)��687 L ��ó�û � ÷ � õ ñ ö�ô ñM��� ö,ôqö�óMû�û�÷Fõ þ ÷ ÜÜ ö 4 û ñ ø52 � ÷kù þ ø Ü ö�÷ ø õ Ü ò þ ÷DýDô9õ9ó�û Ü ù#ó ø õ � òDô9÷FýDô9÷Fõ ø û Ü ö 4 û ñ�þ ��ýD÷TI ø ö*û ú ÷ Ü ô�ù ñMÜ ñ ýFýD÷Fù�ô ñ�E�þ ÷ Ü öó�û � ÷ ø ô õ9÷Dô9õ9ó ø � ÷Fõ þ ñ<� ö�õ9÷DýDô9ö�ó�û � ÷ þ�ú ò þ ÷FýPôqõ9óMû � ÷%õ9÷Fý ø þ�ñ�� ÷Fý�ù�õlòFýFö Ü ö�ó�û < ý�, � ù ñ õlô9ö�÷D> �Y�j��� C �©��*ñ v 4 ø õ9÷n>;> �j�Nÿ óMûWô9õ9÷ ø û�÷ � ö Ü ô9õ9ö E ø ôqö�ó�û �/ú ò þ ÷FýDô9õ9ó�û Ü ø û�öLI ø ÷ Ü ó E ôq÷Dû ø ÷ ñ ø þ ñ�E ó�õ ñ ôqóMö�õ9÷��÷Fû ø ô9ö þ ö Üqñ û3ô ø û�÷%ý�� ñMÿFE õl÷<¡�¢/. £:( ¡ �$¤%� � � ÷?> 9;9-Ý/ÿ �d,�ó�û�ýDôqö�ó�û�û ñ ûWô ñ�� ÷Fý ø û ÿ ò þ�ñ û 4 ÷� ÷ 4 >tC ì ö Ü ó E ø ô ñ û�÷�0<ù�õl÷ Ü9Ü ö�ó�û ñ ô ÿ ó Ü ùX��òDõ9ö�I ø ÷ �ü� ÷ Ü ò þ ÷DýDôqõló�û Ü:Ü ó�û3ôvýFõ9òDò Ü ÷Dû�÷Dû � ó8J ñ û3ôþ ÷ Ü ùX��óMô9ó�û ÜR�/ú ø û þ ñMÜ ÷Fõ Ü ø õ ø û�÷KùX��óMô9óYý ñ ô���ó � ÷�÷Dû H ö�.�õ < «)ñ ô�� ñ�� ��>8;;�3�	ùÈó ø õ-ù þ ø Ü-� ÷� òPô ñ ö þ�Ü:Ü ø õ þ�ñ ù�õ9ó0ýFò � ø õl÷ �P�#�*ñ-� ö Ü ôqõlö E ø ô9ö�ó�û�ó E ôq÷Dû ø ÷k÷ Ü ô þ ñ<Ü ó ÿ�ÿ ÷ �/ú ø û�ù�ö�ý 43ñ ø ÜlÜ ö�÷Fû �X�ñ ø E õ ø ö,ô � ÷ þ�ú ò þ ÷FýPôqõ9óMû�öLI ø ÷ < �üñ û ÜNOÁ�;9Tì � ÷ Ü ý ñ�Ü � ñ ø ý ø û}ùX��óMô9ó��_ò þ ÷DýDôqõló�ûQû ú ÷ Ü ô�ýDõ9òDò � ÷Pô�/ú ø û�÷ � ö Ü ô9õ9ö E ø ôqö�ó�û � ÷ « ó þ J ñ �ý ñ õ ñ ýPôqòDõ9ö Ü ôqö�I ø ÷ � ÷ Ü%ñ���ñMþ ñ û�ý���÷ Ü�4 òFû�òDõ9òF÷ Ü ù ñ õ ø û ò þ ÷FýPôqõló�ûø û�ö�I ø ÷ < w�þ ø ÿ ÷Pô £ ó þ�ñ û � ö��	>8� � ��ù � > ���V�P�« ó ø õ�ò � ö�ô9÷Fõ � ÷ � òPôq÷FýPôq÷Dõ � ÷�, ñ ø52 ò þ ÷FýPôqõló�û Ü�� ø Ü:ñ ø E õ ø ö,ô � ÷ þ�ú ò þ ÷DýDô9õ9ó�û�ö�I ø ÷�� ø û � ö Ü ýDõ9öQ�ÿ ö�û ñ ô9÷ ø õ'v 2 ÷ þ�újñMÿ ù þ ö,ô ø � ÷ ÿ ö�û�ö ÿ�ñMþ ÷aI ø ÷ � óMö�ô ñ�� ó�ö�õ ø û Ü ö 4 û ñMþ ù#ó ø õZ{Dô9õ9÷ � òDô9÷FýDô9ò � �Yö Ý ÷Pô

� ¬:Ü ó�û3ô þ ñ�ÿ ó8J�÷Fû�û�÷N÷Dô þ�ñA��ñ õ9ö ñ û�ýD÷ � ÷ þ�ñT43ñ ø Ü ö�÷Dû�û�÷�õl÷Fù�õlò Ü ÷Dû3ô ñ ô9ö � ÷ � ø E õ ø ö,ô�� þ ÷ Ü ÷ ø ö þ ÷ Ü ôù þ�ñ ýFò�0 ÝF� � � ����ñk� ö Ü ôqõ9ö E ø ô9ö�ó�û � ÷ þ ñ v 4 ø õ9÷T>;> �j� ùÈ÷Dõ ÿ ÷Dô � ÷�ý ñMþ ý ø þ ÷Fõ þ�ñ ,�õ ñ ýDôqö�ó�û �/ú ò þ ÷Fý��ôqõló�û Ü I ø ö/ù�õ9ó � ø ö�õló�û3ô ø û Ü ö 4 û ñ�þ�/újñMÿ ù þ ö,ô ø � ÷ Ü ø ùÈòDõ9ö�÷ ø õ9÷n0-ýD÷ Ü ÷ ø ö þ��Y�]ú ÷ ' ý ñ ýDö�ôqò ÿ ÷ Ü ø õ9òD÷�üñ û Ü ýD÷ Ü ýFó�û � ö�ô9ö�ó�û Ü ÷ Ü ô �/ú ÷Fû � ö�õló�û��� � C ìÖ�
�*ñ v 4 ø õl÷�>;> � 2 ÿ óMûWô9õ9÷ ñ ø Ü9Ü ö ø û�÷ � ö Ü ô9õ9ö E ø ôqö�ó�û �ú ò þ ÷FýPôqõló�û Ü ø û�ö�I ø ÷ Ü ó E ôq÷Fû ø ÷ ñ ø þ ñ �E ó�õ ñ ô9ó�ö�õl÷�� ÿ.ñ ö Ü ÷Dû ôqõ ñ���ñ ö þ�þ ñ ûWôkýF÷Pô9ô9÷�,�ó�ö Ü 0 ø û�÷�ù�õ9÷ Ü9Ü ö�ó�û � ÷ î 9�E�ñ õ Ü <�� �¢¡ 9;9¤£1� ÷Pôñ�� ÷Dý ø û�÷Rý�� ñMÿFE õl÷�¡�¢/. £:( ¡ �$¤%� �¥0 � ÷ ø32 òPô ñ�4 ÷ ÜF� } ñ û Ü ýF÷ Ü û�ó ø � ÷ þ�þ ÷ Ü ýFó�û � ö�ô9ö�ó�û Ü � þ�ñ� ö Ü ôqõlö E ø ôqö�óMû � ÷ ÜkÜ ö 4 û ñ ø32 ò þ ÷DýDôqõló�û�ö�I ø ÷ Ü ÷ Ü ô�÷ 2 ù#ó�û�÷Dû3ôqö�÷ þ�þ ÷§¦ �*�¨� ÷Fý�ýF÷Pô9ôq÷�û�ó ø � ÷ þ�þ ÷ � ö Ü ôqõlöQ�E ø ô9ö�ó�û©� þ�ú ÷ ' ý ñ ýDö�ôqò � ÷ � òPôq÷DýDôqö�ó�û � ÷ þ�ú ò þ ÷DýDô9õ9ó�û ø û�öLI ø ÷ ÷ Ü ô:ýF÷Pô9ôq÷ª,�ó�ö Ü$�/ú ÷Fû � ö�õ9óMû) 9QìÖ� .�÷ Üõ9ò Ü ø þ ô ñ ô Ü�Ü ó�û3ô�÷Fû�ýFó�õl÷�ù�õlò þ ö ÿ ö�û ñ ö�õ9÷ Ü ��÷Dô þ�ú ó�ù�ô9ö ÿ ö Üqñ ôqö�óMû � ÷ þ�ñu4 òDó ÿ òDôqõlö�÷ � ÷ Ü ý�� ñMÿFE õ9÷ Ü 0� ÷ ø32 òDô ñ�4 ÷ Üv� ÷ � õ ñ ö,ôvùÈ÷Dõ ÿ ÷Dô9ô9õ9÷ �/újñMÿ ò þ ö�ó�õl÷Fõ�ýD÷Dô9ô9÷%÷ ' ý ñ ýDö�ô9ò �
«L�d�0�B�d���a��� ¡���a�d�9�U�Uä���9�B�5����� �5� �d�S�5���D�B�B�S�d� ��� �a�"��S�Ë����Ë�=���a�d¡B���� ���3�B�¬����¯®��
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Signal mesure
°

0
±

250

500
²

750

1000

1250

1500

1750

2000

0
±

0.01
±

0.02
±

0.03
±

0.04
±

0.05
±

0.06
±

0.07
±

  49.04    /    44
P1   1983.   43.43
P2   .1848E-02   .1786E-04
P3   .8792E-03   .1047E-04
P4   237.8   7.157
P5   .5039   .2165E-01
P6   .2769E-01   .5733E-03

ÈjÉËÊ.Ì4ÍÍBÌ´³BÎ:µ-Ð�òPØ�Ï8Ð�¹jÚ<Ø9Ð�×.ÑAÖ)¸ Ü+ó�Õ�ÓØ�Ï�×.ÑLòHÚjÑLÐ�ÆWÚLÕ�òS×Y¹<Ø�Õ�Ñ4Ú<Õ�º$ÔLÏ�Õ�ò9ò9Ð�×.Ñ-ö�Ø9Ùf×�ò�Ô�õLÜ�Ï8Ð�ÆWÚLÕböu½.Õ+Ó
ÚjÑ Ù6Ü+ó�öVÑLô�Õp¾AÕ ¿ Ë�Ê Â àvÃu¾ ÐlÑ Õ�ØTÚjÑßô�ö�Ô ÖjÕ>Ë�¼0¼>Õ<Ùhæ·¶¥öÛÖ�Ð�òPØ�Ï�Ð�¹�ÚWØ9Ð�×KÑ
Õ+òPØoö�¸PÚLòPØ�Ü+ÕßÔjö�Ï�ó�ö ò9×.ÙfÙfÕeÖ)¸ ÚjÑLÕtô�öVÚLò�ò9Ð�Õ�ÑLÑLÕº¹¤Ï�Õ�ÔjÏ�Ü+ò�Õ+ÑKØ�ö�Ø9Ð�½KÕßÖ�Úy¹LÏ8ÚLÐ�Ø
ÖjÕFó�¸ Ü+ó�Õ+ÓØ�Ï�×KÑLÐ�ÆWÚLÕ:»YÕ�ØrÖ)¸ ÚLÑLÕ7Ö�Ð�òPØ�Ï�Ð�¹�ÚWØ9Ð�×KÑÛÖjÕu¼|×.ó�½Kö¥¹¤Ï�Õ+ÔLÏ�Ü�ò9Õ+ÑKØ�ö�Ø9Ð�½.ÕqÖ)¸ ÚLÑLÕ
öu½�öVó�öVÑLÓ�õLÕFô�Ü+ÑLÜ�Ï�Ü�Õ;ÔLö�ÏQÚjÑoÜ+ó�Õ+ÓØ�Ï�×KÑ�ÚjÑjÐ�ÆWÚLÕ:»�æ
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1

10

10 2
Ì

10 3
Í

10 4

0
±

0.05
±

0.1
±

0.15
±

0.2
±

0.25
±

0.3
±

0.35
±

0.4
±

0.45
±

  38.47    /    36
P1   .1271E+05   652.5
P2   .3874E-01   .6554E-04
P3   .3420E-02   .8779E-04
P4   86.84   9.105
P5   11.53   .7003

ÈjÉËÊ.Ì4ÍÍBÌLÎ9Î:µ-Ð�òPØ�Ï8Ð�¹jÚ<Ø9Ð�×.ÑAÖ)¸ Ü+ó�Õ�ÓØ�Ï�×.ÑLòiÚjÑjÐ�ÆWÚLÕ�òS×Y¹<Ø�Õ�Ñ4Ú<Õ�ºk»0¼%¹jö�Ï�ò"Õ�ØaÏ0¼Y¼1Ð±öu½.Õ+ÓUÚjÑ7ÙfÜ8Ñ
ó�öVÑLô�Õ%¾AÕ ¿ » Â à ¾ Ã ¿ ¼4æ,Ê Â à Ã ¾.Ð9ÑYÕ�Ø0ÚjÑqÖjÜBØ�Õ+ÓØ�Õ+ÚLÏYÝßÞ�àbáNâ3ÝÅÄbãQä-å.º
ÖjÕ+Ú#Ó6ÜBØ�ö�ô.Õ�òæN¶¥ö7Ö�Ð�ò�Ø�Ï�Ð�¹�ÚWØ9Ð�×.Ñ6Õ�òPØbö;¸PÚLòPØ�Ü�ÕQÔjö�ÏUó�öAò�×KÙfÙ6ÕrÖ�¸ ÚjÑ<Õrô�öVÚLò�ò9Ð�Õ+ÑjÑLÕ
¹¤Ï�Õ�ÔjÏ�Ü+ò�Õ+ÑKØ�ö�Ø9Ð�½KÕ¿Ö�ÚÒ¹jÏ8ÚLÐ�Ø-ÖjÕ\ó�¸ Ü+ó�Õ�ÓØ�Ï�×.ÑjÐ�ÆWÚ<ÕV»rÕBØ;Ö�¸ ÚjÑ<Õ\Õ�ÓWÔM×KÑ<Õ�ÑKØ9Ð�Õ�óÒó�ÕÒ¹¤Ï�Õ8Ñ
ÔjÏ�Ü+ò�Õ+ÑKØ�ö�Ø9Ð�½KÕfÖ)¸ ÚjÑLÕqö�½�öVó�öVÑ<Ó8õ<Õ¿ô�Ü�Ñ<Ü+Ï�Ü+ÕfÔjö�Ï;ÚjÑ Ü+ó�Õ+ÓØ�Ï�×KÑtÚjÑLÐ�ÆWÚLÕ6ÖjöVÑ<òQÓBÕ+ò
ÓB×KÑ<Ö�Ð�Ø9Ð�×.ÑLò�»�æ
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�*ñ õ ñ ù�ö � ö�ôqò:÷ Ü ôbû�òFýD÷ ÜlÜqñ ö�õ9÷�ý ñ õ§�3ù#ó ø õeý�� ñ I ø ÷ ôqõ ñ ýF÷ �/ú ò þ ÷FýDô9õ9ó�û � ÷!õ9÷Dý ø þ � þ ÷�Ö ø32 �/ú ò þ ÷Fý��ôqõló�û Ü I ø ö ñ õlõ9ö � ÷Fû3ô Ü ø õ þ ñ<ÿ ö�ýDõ9ó 4 õ9ö þ�þ ÷!ùÈ÷ ø ô!{Dô9õ9÷Nôqõxw Ü ò þ ÷ � ò �°�*ñF�Mñ�þ ÷ ø õ � ÷�ýD÷�Ö ø32 ÷ Ü ôvôqõ�w Ü��ñ õ9ö ñ�E�þ ÷k÷Pô � òFù#÷Fû �Þ� ÷ Ü ý ñ õ ñ ýPôqòDõ9ö Ü ôqö�I ø ÷ Ü�� ÷ þ�ñ ô9õ ñ ýD÷ < òDû�÷Fõ 4 ö�÷�� þ ö�÷ ø � ÷<ù�õló � ø ýDôqö�ó�û �üñ û Üþ�ú ÷ Ü ù ñ ýD÷ � ÷ � òFõ9ö � ÷��üó�õ9ö�÷Fû3ô ñ ô9ö�ó�û�ù ñ õvõ ñ ù�ù#ó�õ ô�0 þ�ñ<ÿ ö�ýFõló 4 õ9ö þ�þ ÷�� �,���×�P�
i û�÷ Ü ö ÿ ø þ�ñ ôqö�ó�û ÿ ó�û3ôqõl÷GI ø ÷ Ü ö�óMû�ù#÷ ø ô Ü òFù ñ õ9÷Dõ � ÷ Ü ò þ ÷FýDô9õ9ó�û Üeñ õ9õlö ��ñ û3ô Ü ø õ ø û�÷ ÿ { ÿ ÷ù�ö Ü ôq÷@0=> 9 û Ü��ú ö�ûWô9÷Fõ �Mñ�þ�þ ÷�Ø���ó�û � òDôq÷DýDô9÷Fõ ñ ù þ ø Ük� ÷ þ�ñ�ÿ ó�ö�ô9ö�ò � ÷ Ü ò þ ÷FýPôqõ9óMû Ü�� ÷ þ ñ ôqõ ñ ýF÷��÷Dô!ù þ ø Ü:� ÷ î y ¡ � ÷ Ü ò þ ÷FýDô9õ9ó�û Ü ø ôqö þ ö Ü ò Ü ù#ó ø õ:õl÷Dôqõló ø � ÷Fõ þ ñ<� ö�õ9÷FýPôqö�ó�û�ö�û�ö,ôqö ñMþ ÷ � ÷%ýF÷Pô9ôq÷Nô9õ ñ ýD÷

< ý�, � ù ñ õ ôqö�÷�> ���j��� î �©��« ó ø õ ñ ôlôq÷Fö�û � õl÷$ýD÷Dôlôq÷$÷ ' ý ñ ýDö�ô9ò���ö þ , ñ ø � õ ñ ýF÷DùÈ÷Dû �üñ û3ô�ò þ ö ÿ ö�û�÷Fõ þ ñ ù ñ õ ôqö�÷ö�óMû�öLI ø ÷ � ø Ü ö 4 û ñMþ < ý�,)ù ñ õ ôqö�÷?> ���j��� î ùÈó ø õ:ù þ ø Ü!� ÷ � òPô ñ ö þ�Ü�� ��ýD÷AI ø ö*ù#÷ ø ô!{Pôqõ9÷�, ñ ö,ô!0 þ�újñ ö � ÷�/ú ø ûTv þ ôqõl÷ Eüñ�Ü9Ü ÷a,�õ9ò§I ø ÷Dû�ýF÷ < ýF÷bù�õ9ó E�þ w ÿ ÷$û�÷ Ü ÷�ù#ó Ü ÷bù þ ø Ü)�üñ û Ü	þ ÷eý ñMÜ��/ú ø û�÷�ýFó�ûdv 4 ø õ ñ ôqö�óMû0 � ó ø E�þ ÷%òDô ñ�4 ÷ �©�
ø�ø�ùjnKù´Ù �$ýq�P��������������� 
DÿY����ÿu��û3ûJ�!�cûPük
]�8*9û�����û
¤ õ�íMýF÷F0 Üqñ õ ñ ù�ö � ö�ôqò��°ýF÷ � òPôq÷DýDôq÷ ø õ%ùÈ÷Dõ ÿ ÷Dô �/ú ó E ôq÷Dû�ö�õ ø û�÷<õlò Ü ó þ ø ô9ö�ó�ûQô9õ�w Ü vüû�÷ Ü ø õ þ ÷ôq÷ ÿ ù Ü-�/ú ñ õ9õ9ö � òF÷ � ÷ Ü ò þ ÷FýPôqõló�û ÜF�	� ûÒô���òFó�õlö�÷���ýF÷Dôlôq÷�õlò Ü ó þ ø ô9ö�ó�û ÷ Ü ô � ó�û�û�òF÷Kù ñ õ þ�ñ}� ø õ9òD÷� ÷ Ü�Ü ö 4 û ñ ø52 �*÷Pô�÷ Ü ô � ó�û�ý�ö�ûd,�òDõ9ö�÷ ø õ9÷�0 þ ñ û ñ û�ó Ü ÷FýDó�û � ÷ ��« ó ø õ ø û�÷ � ö,ôq÷ ÜlÜ ÷ � ÷ � òDõ9ö � ÷ � ÷6;ÚQ6 Ý � xJz���Û � �üýF÷ þ ñ ýFóMõ9õ9÷ Ü ù#ó�û � 0 ø û�÷�õ9ò Ü ó þ ø ôqö�óMû Ü ù ñ ô9ö ñMþ ÷ � ÷ þ�ú ó�õ � õ9÷ � ø ÿ ö�ýFõló�û �� û}ù�õ ñ ôqöLI ø ÷�� þ ñRÜ òFù ñ õ ñ ô9ö�ó�ûKôq÷ ÿ ù#ó�õl÷ þ�þ ÷ ÿ ö�û�ö ÿ�ñMþ ÷�÷Fû3ôqõl÷ � ÷ ø32 ò þ ÷FýDô9õ9ó�û Ü Ü ÷Fõ ñ�� ó�û�û�òD÷ù ñ õ þ�ñ ,�õ9ò§I ø ÷Dû�ýF÷ �/ú ��ó�õ þ ó 4 ÷ � ÷ Ü ��Ü . < O > ¤n� � Ü ó�ö,ô)>Kû Ü�� ùÈó ø õ � ÷ Ü�Ü ö 4 û ñ ø52 � òPôq÷Fý��ôqò ÜRÜ ø õ � ÷ Ü ù�ö Ü ôq÷ Ü-� ö + òFõ9÷Dû3ôq÷ Ü �]÷DôRù ñ õ þ ÷ ø õ<ôq÷ ÿ ù Ü-ÿ ó�õlô < > 9 û Ü����üñ û ÜRþ ÷Öý ñMÜ ýDó�û3ôqõ ñ ö�õl÷

< ý�,	ù ñ õlôqö�÷F> ���å��� î ùÈó ø õ:ù þ ø Üv� ÷ � òPô ñ ö þ�Ü��P��
� ÷Fý�ýF÷ � òPôq÷DýDôq÷ ø õ§�]óMû ù#÷ ø ô ñ ø Ü9Ü ö:ó E ô9÷Fû�ö�õ ø û�÷Öô9õ�w Ü?E ó�û�û�÷�õlò Ü ó þ ø ô9ö�ó�û Ü ù ñ ô9ö ñMþ ÷ Ü ø õþ ÷ Ü ýFó0ó�õ � ó�û�û�òD÷ ÜÞÝ ÷Pô�ßD�©I ø ö�÷ Ü ô � ÷ þ�ú ó�õ � õ9÷ � ÷ 4 õ ñ û � ÷ ø õ � ø � ò � ÷ þ ó�ù�ù#÷ ÿ ÷Fû3ô þ ñ ô9òFõ ñMþ*� ÷þ�újñ���ñMþ ñ û�ý���÷ < I ø ÷ þ I ø ÷ Ü:� öL� ñ ö�û�÷ Ü�� ÷ ÿ ö�ýFõ9óMû Ü �0÷Fû�,�ó�û�ýDôqö�ó�û � ÷ þ ñ ù�õló�,�ó�û � ÷ ø õ � ø 43ñ ù �©� i û�÷Ü ö3� ñ ø ô9÷�õ9ò Ü ó þ ø ôqö�ó�û�û ú ÷ Ü ôeù ñMÜ ÷ Ü9Ü ÷Fû3ôqö�÷ þ�þ ÷ �üñ û Ü'� ÷ þ�þ�ñ � < ý�, � ù ñ õlô9ö�÷ª> ���å��� C � �u÷Dô]ó�û Ü ÷ þ ö ÿ ö�ôq÷Dõ ñ0 � ÷ Ü!þ ñ õ 4 ÷ ø õ Ü:� ÷%ù�ö Ü ô9÷ � ÷ þ�ú ó�õ � õl÷ � ø ÿ ö þ�þ ö ÿ wPôqõl÷ �
ø�ø�ùjnKù´à áb���������Pÿ��7�7���K��û:þ/âWÿ+ü)(�*�û��3þF�J�	sû��#���������Lûq���=û��N�.ÿ����!ã:ûq���Òÿ�ä
�*ñ ôq÷Dý���û�ó þ ó 4 ö�÷ � ÷ Ü ý�� ñMÿFE õ9÷ Ü 0�v þ�Ü ÷ Ü ô E ö�÷Fû}ýDó�û�û ø ÷��÷Dô�÷ þ�þ ÷�ùÈ÷Dõ ÿ ÷Dô � ÷�õ9ò ñMþ ö Ü ÷Dõ � ÷ Üý�� ñMÿTE õ9÷ Ü!� ÷ 4 õ ñ û � ÷ � ö ÿ ÷Fû Ü ö�ó�û <|å C ÿ�� �g0 ø ûKù�õ9ö 2 õ ñ ö Ü ó�û�û ñ�E�þ ÷ ���eþ�þ ÷ Ü�Ü ÷%ý ñ õ ñ ýPôqòFõlö Ü ÷Fû3ôù ñ õ � ÷ Ü ýDó�û Ü ô ñ û3ôq÷ Ü:� ÷�ôq÷ ÿ ù Ü õ9÷ þ ñ ô9ö � ÷ ÿ ÷Fû3ô 4 õ ñ û � ÷ Ü <çæ 9�9 � ¡ 9�9 û Ü�� ��÷Pô ø û 43ñ ö�û@I ø ö/ù#÷ ø ôñ ôlôq÷Fö�û � õl÷ þ�ú ò þ ÷DýDô9õ9ó�û ø û�ö�I ø ÷KùÈó ø õ � ÷ Ü ùÈ÷Pôqö,ôq÷ Ü ý�� ñMÿFE õl÷ Ü � ÿ�ñ ö Ü & ñMÿ.ñ ö Ü õlò ñMþ ö Ü ò.ùÈó ø õ � ÷4 õ ñ û � ÷ Ü ý�� ñMÿFE õl÷ ÜF�
è¨é	ê�ë�êxì�í�î�ì ��ï ë�ð8ê ~xñò î�êxîóë�ô¯ê�ëçê/ìGí+îgì ��ï ëNð8ê�î�õ ï é]ö�÷ òGøù����ú î ú ë �tò ê¨ô´û ïçü ê �tï ð8ê¨î ��ï ë ú ê-ð8ê�î�î ú¯ü�ò û �Jäð8êZð ú î ø|ïçú î�ð8ê'ô´û�ì�ýxìGê'þ�û�ô¯ê �tï ö
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� ó ø ôq÷ Ü)þ ÷ Ü � « .Þ÷ 2 ö Ü ô ñ û3ôq÷ Ü �8,�ó�û�ýDô9ö�ó�û�û ñ û3ô�� ø Ü I ø ú 0���÷ Ü ù�õl÷ Ü9Ü ö�ó�û Ü ��÷'I ø ÷ þ I ø ÷ Ü]E�ñ õ Ü �Jó�û3ôø ô9ö þ ö Ü ò���÷ Ü ý�� ñMÿTE õ9÷ Ü 01v þ�ÜF�Y�*ñ ù þ ø ù ñ õ ô�� ø ôq÷ ÿ ù Ü �W÷ þ�þ ÷ Ü ��÷ �Mñ ö�÷Fû3ô���òDô9÷FýDô9÷Fõ���÷ Ü ù ñ õlô9ö�ý ø þ ÷ ÜÜ ø�� Ü9ñMÿ�ÿ ÷DûWô òFû�÷Fõ 4 òDôqö�I ø ÷ Ü ùÈó ø õªI ø ÷ þ ÷ Ü ô9õ ñ �l÷DýDôqóMö�õ9÷ Ü Ü ó�ö�÷Dû3ô���÷ Ü ��õ9ó�ö,ôq÷ Ü ó ø ��÷ Ü ýF÷Dõ9ý þ ÷ ÜD�
Ü ñ û Ü ýF÷-ý ñ�Ü � þ ÷ 43ñ ö�ûÓ0 E ÷ ñ ø ýFó ø ù ÿ ó�ö�û Ü � ú ö ÿ ù#ó�õlô ñ û�ýD÷�ý ñ õNö þ�Ü ø	� ô
��÷DI ø ÷ þ I ø ÷ Ü ù#ó�ö�û3ô Ü
��÷ þ�ñ ôqõ ñ �l÷FýPôqó�ö�õ9÷Öù#ó ø õ þ�ú ö���÷Dû3ôqö�v�ý ñ ô9ö�ó�û ���]ú ÷ 2 ÷ ÿ ù þ ÷���÷ þ ñ � « .� ø ù�õló��l÷Dô�� ø ù#÷Fõ�¡ ø û ø �,�ó�û�ýPôqö�ó�û�û ñ û3ô ñ�� ÷Dý ø û�÷�ý�� ñMÿTE õ9÷�ý þ�ñMÜ9Ü öLI ø ÷%÷Dô ø û 43ñ ��õ ñ ù�ö���÷n0�C Eüñ õ Ü � ÿ ó�û3ôqõl÷1I ø ú ó�û�û�÷ù#÷ ø ô!ù ñMÜ õl÷ ÿ ó�û3ôq÷Fõ�0 þ�ú òFû�÷Fõ 4 ö�÷�� ø û�÷ ø ôqõlö�û�óR÷Fû���÷ Ü9Ü ó ø Ü � ø ¡�÷ ���

H ó ø Ü ò þ ñ õ 4 ö ÜlÜ ó�û Ü ô9ó ø ô���÷ ÿ { ÿ ÷Nû�ó Ü òPô ø ��÷ Ü 0���÷ Ü ýDó�û Ü ô ñ û3ôq÷ Ü ��÷Nô9÷ ÿ ù Ü Ü ø ù�òDõ9ö�÷ ø õ9÷ Üñ ø ýDó ø ù þ ÷�>��'> 9 û Ü ��÷v¡�¢/. £�� ¡�� ¤%� �	��÷Fû-ù ñMÜ9Ü9ñ û3ô·0F> 9 �'> 9;9 û Ü ��÷DôZ0���÷ Ü'43ñ ö�û Ü
�Mñ õ9ö ñ ûWô
��÷i> 9�9;9 0¤687�� < ý�, � ù ñ õlôqö�÷@> �Y�j��� C �©� ¡ ñ ö Ü ó�û ù#÷ ø ô�� ú ó�õl÷ Ü ÷Dô���ò���0 ñ � õ ÿ ÷Fõ�I ø ÷ Ü ö þ ÷ 43ñ ö�ûû�÷ ��ñ ø ô!I ø ÷ � � 687�� < Ü ÷Fû Ü ö E ö þ ö,ôqò�0 æ ò þ ÷DýDôqõló�û Ü�� �°ó�û�û�÷kõl÷FýDó�û�û ñ! ôvù ñMÜ!þ ÷
��ò E ø ô���÷ þ�ñ vüû� ñ û Ü æ y ¡ ��÷ Ü ôqõ ñ ýF÷ ÜD� . ú ÷ Ü ô ýF÷1I ø ö*û�ó ø Ü , ñ ö,ô#" ñ�Eüñ û	��ó�û�û�÷Dõ$" þ ÷ Ü ý�� ñMÿFE õl÷ Ü 0?v þ�Ü ù#ó ø õ þ ÷ Ü
��òPôq÷FýPôq÷ ø õ Ü ¡�¢/. £�� ¡�� ¤%� �	�°ùÈó ø õ:ùÈó ø � ó�ö�õ���ö Ü ôqö�û 4 ø ÷Dõ�ý�� ñ I ø ÷�ò þ ÷FýDô9õ9ó�û �
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�*ñ õ9÷Dý���÷Fõlý���÷L��÷ þ�ñ ��ö�õ9÷FýPôqö�ó�ûÅö�û�ö�ô9ö ñMþ ÷>��÷ þ�ú ò þ ÷FýPôqõló�û-��÷Qõ9÷Fý ø þ ÷ Ü ô ø ûÏùÈóMö�û3ô.ýDõ ø ýDö ñMþ
��÷ þ�ú ÷ 2 ù�òDõ9ö�÷Fû�ýD÷���ý ñ õ�÷ þ�þ ÷M��òDô9÷Fõ ÿ ö�û�÷ þ ñ õlò Ü ó þ ø ô9ö�ó�û Ü ø õ þ�ú òFû�÷Dõ 4 ö�÷N� ø û�÷ ø ô9õ9ö�û�ó�÷Pô
��ó�û�ý þ�ñI ø ñMþ ö�ôqò�� ø Ü ùÈ÷DýDô9õ9÷0��÷%û�÷ ø ô9õ9ö�û�ó Üvÿ ÷ Ü ø õlò%ù ñ õ � ÷ þ�þ�ñ � ��*ñ ù�õ9òDýFö Ü ö�ó�û I ø ú ó�û ñ ø õ ñ}Ü ø õ<ýF÷Pô9ô9÷>��ö�õl÷FýDô9ö�ó�û>÷ Ü ô�� ú ñ ø ô ñ û3ô-ù þ ø Ü ö ÿ ù#ó�õ ô ñ û3ôq÷�I ø ÷ þ ÷E õ ø ö�ô=��÷�,�ó�û)�O��÷ � ÷ þ�þ�ñ � Ü ÷Fõ ñ õ9÷��l÷Pôqò�÷Dû ø ôqö þ ö Üqñ û3ô þ ñ ��ö�õl÷FýDô9ö�ó�û#��÷ Ü ò � òFû�÷ ÿ ÷DûWô Ü ù ñ õ	õ ñ ù�ù#ó�õlô0-ýF÷ þ�þ ÷�� ø �Yó þ ÷Fö þ < ý�, � ù ñ õ ôqö�÷F> æ � ¡ �P�

H ó ø Ü¨� ÷Fõlõ9ó�û Ü � ñ û Ü�þ�ñ ù ñ õ ôqö�÷�> ���å��� C þ�ñ�ÿ òPô���ó&��÷'I ø ÷eû�ó ø Ü�ñ�� óMû Ü ø ôqö þ ö Ü òF÷	ù#ó ø õ�ý���÷Fõ9ý���÷FõýF÷Pô9ô9÷P��ö�õ9÷DýDô9ö�ó�û 0 ù ñ õ ôqö�õ:� ø û ø ñ�4 ÷L� ú ò þ ÷FýDô9õ9ó�û Ü � ú ö�ó�û�ö Ü9ñ ôqö�ó�û ÿ ÷ Ü ø õ9ò ù ñ õ þ ÷5��òPôq÷DýDôq÷ ø õ¡�¢/. £�� ¡�� ¤N� � �
H ó ø Ü� ÷Dõ9õ9óMû Ü û�óMô ñMÿ�ÿ ÷Fû3ô]I ø ú ö þ ÷ Ü ô]û�òFýF÷ Ü9Ü9ñ ö�õl÷���÷���òPôq÷DýDôq÷Dõ þ ÷ ÿ.ñ 2 ö ÿ ø ÿ ��÷ Ü ò þ ÷FýDô9õ9ó�û Ü

��÷���òFõlö � ÷$ù#ó ø õ*õl÷Dôqõló ø � ÷Fõ�ýF÷Dôlôq÷���ö�õl÷FýPôqö�óMû ñ�� ÷Fý ø û�÷ E ó�û�û�÷bù�õ9òFýDö Ü ö�ó�û � . ú ÷ Ü ô)ýF÷·I ø ö0÷ 2 ù þ ö�I ø ÷þ ÷ Ü õ9÷Dý���÷Fõlý���÷ Ü I ø ö Ü ó�û3ôi, ñ ö,ôq÷ Ü�Ü ø õ þ ñ ��òDôq÷DýDô9ö�ó�ûQ��÷ þ�ú ò þ ÷DýDô9õ9ó�û ø û�öLI ø ÷�� E ö�÷Fû I ø ÷}ýD÷Dô9ô9÷ÿ ÷ Ü ø õ9÷ Ü ó�ö�ôbôqõ�w Ü ��ö � ýDö þ ÷�� Ü ø õ ôqó ø ô�� ñ û Ü�þ ÷ Ü ýDó�û)��ö,ôqö�óMû Ü ��÷ª,�ó�û�ýDô9ö�ó�û�û�÷ ÿ ÷Fû3ô�ù�õ9ò � ø ÷ Ü ùÈó ø õ� ÷ þ�þ�ñ � �
M5P]OQP R�cdY�\5e3YFDHGXW _
\IC!J c!CK\3e3Y�f�GXW `XW=D�S�`©\

�*ñ ��òDô9÷FýDô9ö�ó�ûQ��÷ þ�ú ò þ ÷FýDô9õ9ó�û ø û�öLI ø ÷���÷DôÖýF÷pù ñ õ ø û Ü ö 4 û ñMþ õ ñ ù�ö���÷ < ��÷ þ�ú ó�õT��õ9÷U��÷ þ�ñû Ü�� � Ü ö 4 û�ö�v ñ û3ô ø û 43ñ ö�ûI��÷ þ�ú ó�õF��õ9÷
��÷�687 � �üû újñ � ñMÿ.ñ ö Ü òDô9ò%õ9ò ñ�þ ö Ü òF÷�� ø Ü I ø ú 0�ù�õ9ò Ü ÷Fû3ôÞ0���÷ Üù�õl÷ Ü9Ü ö�ó�û Ü<Ü ø ù�òFõ9ö�÷ ø õl÷ Ü 0 æ Eüñ õ ÜF����ñ ��ö � ý ø þ ô9ò þ ó Ü I ø ú ó�û ñ ø 4�ÿ ÷Dû3ôq÷ þ�ñ ù�õl÷ ÜlÜ ö�óMû � ö�÷Fû3ôO��÷þ ñ ��ö ÿ ö�û ø ôqö�ó�û:� ø , ñ ýPôq÷ ø õ���÷ � ó$Vvû Ü ÷Dû)� < I ø ö�÷ Ü ô þ ö�òF÷n0 þ�ñ ��ö ÿ ö�û ø ôqö�ó�û�� ø þ ö E õl÷�ù ñ õlýFó ø õ Üÿ ótJM÷Fû9��÷ Ü ò þ ÷FýDô9õ9ó�û Ü �Wý ú ÷ Ü ô�0
��ö�õl÷!I ø ÷ þ ñ ù�õl÷ Ü9Ü ö�ó�û Ü ÷Dõlô���÷!I ø ÷Fû�ý���÷Dõ ��« ó ø õ ñ�� ó�ö�õ þ ÷ ÿ { ÿ ÷43ñ ö�ûuI ø ú 0�ù�õl÷ ÜlÜ ö�óMû ñ ô ÿ ó Ü ùX��òDõ9öLI ø ÷��Yö þ , ñ ø ô ñMþ óMõ Ü$ñ ø 4�ÿ ÷Fû3ô9÷Fõ$ýFó�û Ü ö���òDõ ñ�E�þ ÷ ÿ ÷Fû3ô þ ÷!ý�� ñMÿ ùò þ ÷FýPôqõ9ö�I ø ÷���ù#ó ø õI ø ú ø û�ò þ ÷FýPôqõ9óMû ñ ý§I ø ö�÷Dõlô ñ ø ô ñ û3ô@� ú òFû�÷Fõ 4 ö�÷:÷Fû3ô9õ9÷���÷ ø52 ýFó þ�þ ö Ü ö�óMû Ü��©� ¡%{ ÿ ÷þ�ú ö�û � ÷Fû3ôq÷ ø õ���÷ þ�ñ ¡�¢/. £�� ¡�� ¤N� �pû�ó ø Ü ��ö Üqñ ö,ô�÷Dû ñ ù ñ õ ôqòFI ø ÷-ý ú òPô ñ ö,ôNö ÿ ùÈó Ü9Ü ö E�þ ÷��üó�õ þ�ñ
��÷ ÿ ó�û Ü ôqõ ñ ôqö�ó�ûQ��÷ þ ñ , ñ ö Ü9ñ�E ö þ ö�ô9òU��÷ � ÷ þ�þ�ñ �}ù ñ�Ü9Ü ÷ ù ñ õ�ýF÷Dôlôq÷ òDô ñ ù#÷ ��H ó ø ÜKñ�� ó�û Ü ��ó�û�ý÷Fû3ô9õ9÷Fù�õ9ö Ü ö þ J ñ-��ñ û Ü ø û�÷�òDô ø ��÷%÷ 2 ù�òDõ9ö ÿ ÷Fû3ô ñMþ ÷���÷%ýD÷Dô9ô9÷#��òDôq÷DýDô9ö�ó�û �
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� ù�õxw Ü!ñ�� ó�ö�õ�ò§I ø ö�ù�ò ø û)� ñMþ�þ ÷Dû 43ñ � Ü ó ø Ü ù�õ9÷ Ü9Ü ö�ó�û�� E�þ ö�û)��ò�ýD÷�� ñMþ�þ < ý ñ�4 ÷���÷
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Deviation d , electrons de 200 keV dans 1 cm de matiere
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Perte d , energie simulee par GEANT 3.21

0

100

200

300

400

500

600

0 5 10 15 20 25 30 35 40 45 50

dE/dx (keV.cm -1)dE/dx (keV.cm -1)¸�¹�º¼»¾½
¿À»¾½kÁ!¿ Ï�Ñ$È/Ï ËÍ�ÃÀÊ<Ï�Ñ ì ÅsÏ ËÍ�Û�Ê ÃJÎsÏ�Ð�È/Ñ
É¼Ê Ë<Ï ÝJÔ�Ô É¼Û À�Ô�Ô Õ�Ï�×*YåË�ÇßÊÆÒ¨Û�Ê Þ�Ã�ÁÎsÇßÊ ì Ï [GÏ ] Ó _ ÞµÃ�È�aÆÇßÊ<Ï ] Ô ídc _ Å8Ò�É�eüÛ�È/ÇßÊ<Ï Â Û�Ê<Ï Ë<ÏJÊÆÒ$Å È/Ãáãâåä¾æ�ç�èµéÀê ª ë ì�í Ð�Þ ª ë í
ÿ�ïÀ÷ßÿ�ó
ò��Æøkñôö_økú�ÿ�ó
÷��8öH�ó
ò��8÷=3 økö�ù�ïÀÿ��søk÷ôò þ8ø¼î
ïJþsó$òqò�ñôöñô÷ôócÿ�ö�ïJî$ó��¬ î
ïJñôò�ó Hôó î$ó
òÄÃ¾ñ�î$ÿ�ñôïÀÿ��8øk÷ôò#�
�sþ�ò�ó
ö�ï��ôïJö2ó��¼ó
ù��ôþ8óVH=�8OÜî#�8þsó"HôóRö�ó#�Æý
ö�ó$ö þ�û ï����¾ïJö7�8ÿ��søk÷�HôóRö�ïi�køk÷�ò�Å3HôóRú¾ïÀò�ò�óRý$÷ôó
ö�õ��só"�

Æ ÷\�Æø��s÷}ÿ,�<øJò��8ÿ��&3A�<økñ�ö�þàï�ö�ó$îp�ôó
ö�îp�ôóµHôóKþsïTH��8ö�ó
î�ÿ��8øk÷�HôóKþ�û�ý
þsó$î$ÿ�ö�øk÷>Hôó�ö�ó$î
ñôþcó
ò.ÿ+%ßñôóþàï4�Æó
ö.ÿ�óµHüû�ý
÷ôó$ö�õ��8ó�ó$ò�ÿ��ôþ8ñôòGý
þsó���ý
ó��ÖúôïJò�ò�óTý$÷ôó
ö�õ��só"�5î
ó~%ßñ��2þ��8ù*� ÿ�ó
ö�ï þsó$ò+�ôö�øJúôþ��$ù�ó$òuHôóò�ÿ�ïÀÿ��8ò�ÿ���%ßñôó+�Æøkñôö>3�ï��8ö�ó3ñô÷Öïyx�ñ�ò�ÿ�ó$ù�ó$÷}ÿ�ò�ñôöãñô÷ôóGH��8ò�ÿ�ïÀ÷ôî
óGî
øJñôö�ÿ�ó��PÇhó9�ôþ8ñôò#�ü÷�økñôò-�kó$ö�ö�øJ÷ôòH¾ïJ÷�ò2þàï2�¾ïÀö�ÿ��8ó2��� �	���ut2%ßñôóãî
ó$þàï.�Æó
ö�ù�ó�ÿ2Hôó"ö�ó$ÿ�ö�økñ=�Jó
ö þsó��kó
ö.ÿ�ó}���¾ø�È�þsï�Hôó$÷ôò�� ÿ�ý"Hüû�ý
þ8ó
î�ÿ�ö�øJ÷ôòó
ò.ÿ\þàï+�ôþsñ�òE3�ï��súôþ8ó��
(qï9v¾õJñôö�ó9��¤=�ut�ùÜøk÷}ÿ�ö�óRþ8ó
ò2ù�|
ùÜó
ò2H��8ò�ÿ�ö7�súôñ¼ÿ��søJ÷ôò#�¼ø�ÈTî$ó$ÿ�ÿ�ó-3 ø��sò2þsï.�<ó$ö�ÿ�óVH�û ý$÷ôó
ö�õ��sóRó
ò.ÿ

�s÷}ÿ�ý
õkö�ý
óÜò�ñôö�þàï�ÿ�ö�ïJî
ó�î
økù��ôþ���ÿ�óGó$ÿ�H��d� �8ò�ý$ó*�¾ïÀö�þsïµþ8øk÷ôõkñ�ó
ñôöVHôóÜþàïaÿ�ö�ïÀî
ó$q�î
ó*%ßñ�� ö�ó����8ó
÷}ÿ
�Tñ�÷ôó*�Æó
ö.ÿ�óÜHüû�ý
÷ôó$ö�õ��8óKùÜøy�Jó
÷ô÷�ó�
���³"÷n�Jø��8ÿ,%ßñôóKþ8ó
òRHôó$ñ �>H��sò.ÿ�ö��8úôñ�ÿ��søk÷ôòRò�øk÷}ÿ�÷ôó�ÿ�ÿ�ó
ùÜó
÷}ÿù��só
ñ��Eò�ý#�¾ïJö�ý
ó$ò#�qõkö�ÉÀî
ó���þàï�H��8ù*�8÷ßñ�ÿ��8øk÷EHôó$ò'Ãôñôî$ÿ�ñ¾ïÀÿ��8øk÷ôòãHüû�ñô÷ôó9�¾ïÀö�ÿi��ó$ÿVïJñ��ôþ8ñôòãõkö�ïÀ÷ôHý
î
ïJö�ÿ\ó$÷ßÿ�ö�óRþsó$ò��JïÀþsó
ñ�ö�ò2ùÜøy�Jó
÷ô÷�ó
ò\HüûnïÀñ�ÿ�ö�ów�ôïJö�ÿ#�³"÷n�Æó
ñ¼ÿ"ÿ��8ö�ó
ö��ôö�ø�v�ÿãHôóuî
ó�ÿ�ÿ�óuò�ý#�ôïJö�ïÀÿ��søk÷$�<økñ�ö"ñ�ÿ��8þ��8ò�ó
ö�þàï@�Æó
ö.ÿ�ó3H�û ý$÷ôó
ö�õ��sóuùÜø��kó
÷�÷ôóî
øJù�ùÜóhñô÷µó$ò�ÿ��8ùKï�ÿ�ó
ñ�ö&Hôóãþ�û�ý
÷�ó
ö�õ��só>�8÷��8ÿ��àïJþ8ó\H�óãþ�û�ý
þsó$î$ÿ�ö�øk÷�H�óãö�ó
î$ñôþ�� §�¾ïJö.ÿ��söcHôóãî
ó$ò Hôó
ñ �



l »IH�ºf»ËÊXÌ�JPÌ�KyÍ ¼�L�@ JNMPO ¼ KyÍÏÎ�O�h9M�Ð{Ì�CQO Î ¼ K¬ÑjJ?h+ÍZÒjO�Î�Ê�Ó-ÔXÕ$Ö H º�×

Perte d , energie simulee par GEANT 3.21
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Exemple de production de rayons δ
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 simulee par GEANT 3.21
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+

-

discri.

micropistemicropistemicropiste

TDC
1 GHz

»$»$»$»$»$»$»$»$»$»$»$»$»$»$»$»$»»$»$»$»$»$»$»$»$»$»$»$»$»$»$»$»$»»$»$»$»$»$»$»$»$»$»$»$»$»$»$»$»$»
¼$¼$¼$¼$¼$¼$¼$¼$¼$¼$¼$¼$¼$¼$¼$¼$¼¼$¼$¼$¼$¼$¼$¼$¼$¼$¼$¼$¼$¼$¼$¼$¼$¼¼$¼$¼$¼$¼$¼$¼$¼$¼$¼$¼$¼$¼$¼$¼$¼$¼

+

-

discri.

½q¾À¿NÁ`Â�½�ÁÀÂ�Ã`Ä`ÅªÆ�ÇkÈXÉ2ÊuËÌÈXÍaÎÌË�ÏqÇ�ÐqÑ�Î�ÒÓÇpÎBÑpÅ]Ô8Õ.Öe×¢ËBØ�Ù¢Ñ
ÚrÛÝÜ�ÞeÜ!Ú ß �Bì}��à ��á ���pì-� � ìuâp� �Bã�����ä �s��à"��ì

f,���e������� � ��{B� õ$� �Fwz�u�Fw.� � w.y �z� w.�.�b�b��}$y õa� {B�k}${Byb~p�F{���}å�$}£�$~k�¡�$}a 	��} õ ��{���~k��� � {�æ`w.���F~rç
�${ õ wz��wz}'� � wåys{B|�}`~ �-õ w����`~k�#�$w �.� w.�.�F�s��}a�¦è � w.� � w:�ZéÝ��w õ w õ$� �Fw.�.�Fw.�$�>�e�F{ � {By �§ê �u�����`~k��ç
�F{�w��k�����]�u ��zw.�s�FwU~p��� � {�æ`�z~p�F{���}2ybw���~k{��¤�`~k���$}$wU~ � ~ � ~k}$���$w�ybwE�$�s� õ �${Byb~k}'� õ ~k}ey��$}åw.yb�`~k�.w
õa� ~k��� � {!æ`�ª~p�b{B��} ê�ëpìåí � ì�ì:î � õa��� �`~k{�ybybw.�$�����k�ï�bðz|k}$w2�$}§���`~k��� �z� w.�.�b�b{B�#�$w��F�bð.y �z� w �Ý�
ê ¨i©�©�ñóò�©�©Uô'õ÷ö]ø.ù~ªÏë �u�¢ú4������w � ~U�.� � ~r�F{B�k} õ w.y¤�`~p{B�bw.y �.� w.�.�F�s��}$y�çZ{B�k}$y õ ~k}$y ��� ~ � ~ � ~k}$���$w
wzy��«�$}��$�b�Ý�zw.ybys�$y4~ �B� ~r�F��{��bwk  � w�|'~k{�} � ~p�b{Bw õa� �e} �.� w.�.�F�s��} íA��� ~k�e�b�bwk� Ç w¦� � �$yz  ��� ~ � ~ � ~k}$���$w¨}$w
ybw õ$� � � w.}$���$wA�`~kyn�F����ûs���$�by í�� ~���üz��w¤�e�b�k�ý��} õ wz�$�nw.�4}$w�ysw õ$�u� w � ���$��w õ �k}$���`~py¨�F�k�rûs���$�sy
�z�k��� � ð.�bwz��wz}'�ª $�.w¡�Ý�e{x�$�b� � �Ý�#�$w�~k�$ybys{ õ wzy Ã �$�u�F�`~r�F{B�k}$y õ w ��� ~k��� � {�æ$�ª~p�b{B��}a�

sera pas détecté
Le 1   pulse ne

er
ième

Le 2     pulse
sera détecté

Signal analogique
sur une piste

Seuil

½¢¾À¿NÁ�Â�½�Áÿþ'Ã � Ñ�Ê8ÑkÙ¢ËÌÎ,Ð¢ÑpÊ¡ÐaË�ÊuÅ�ÕzËÌÈIËB×¢É�Ô8ÑpÙ¢ÕzÊ��
h �ª~k�eybw õ wA�.wzy Ã �$�u�F�`~r�F{B�k}$yz ${ � ~p�b�b{ � w��#�$w ��� ~k��� � {�æ`�z~p�F{���}�yb��{!��{B}eyb� ö yF~p}#�bw¡�¢���e���#�$w

� wAys{B|�}$~ ��õa� �$} �z� wz�.�b�b��} õ$� �`~kybysw � w�ybw.�${ �fõ wzy õ {Bys�z�s{B��{B}`~p�bwz�$�syz Nw.���zwu� �z� w.�.�b�b��}>} � wzys�¤~ � ���by
�`~ky õ$� �Fwz�u� �6ê �.���`æ`|e�x�ª©$� ç �u��ú4w��ZéN��w õa� {�}$w ö �z~k�z{!� �wõ$� ��wz} õ$õ �·yswz�${ � ~k�$� � {B�#� � ~k� � õ {�yb�.�b{!ç
��{B}`~p�bwz�$�syAw.� õ wzy��z�k} õ {��b{B��}eyA�$�'éNys{B�#�$w.y�� � |�}`~k}'� õ ~k}ey ��� w.yb�`~k�.w õq� ~k��� � {�æ`�z~p�F{���} êý� ~ � wz�$�



¬���� ¬!×��
	ïñ«´���Î�Í`°�z´���²ËÐ!®�±	´'¶\Î�ÍÏÎ'®���Ì
õ �I���`~k��� �z� wz�u�F�b{��#�$wk ��z�k������yb{!�F{���}2w.� õ wz}eyb{�� �,õ �·|'~��ª�u� g }·~ � � õ ~k}ey � ~�yswz�.�b{B��} ����� ç ��©
�#�$w � ~��ý�F~k�u�F{B�k} õa���z� w.�.�b�b��}$y4�Ý�e{a}$wA��wz�e�¦�$~ky�ü.�b�bw õ$� �Fw.�.� � w í �ª~k�eybw õ w��.wA�$�b�Ý�zw.ybyb�ey���wz�N�
ü.�b�bw õ$��õ �${��bw õ w � ~ õ {�ys�F�s{B�$�N�F{B�k} õa���.� w.�.�F�s��}$y��$}${��#�$wzy.�

ÚrÛÝÜ�ÞeÜ�Þ ß�� ��ã�����á���ã������ �!� ì�ì �#"$��ä!%'&
vxwzy�{B���$� � ys{B��}ey��z� �z� w.y�ys�$� � wzy¡��{B�z�s���${�ys�Fw.yAw.���#�${«wz}'�F�swz}'� õ ~k}$y � wzy õ {�yb�.�b{B��{B}$~p�Fw.�$�by

yb�k}#� õ wzy�yb{�|�}`~k� � ~k}$~ � ��|k{B�#�$wzy.�(N{ õ wz� � ys{B|�}`~p� � yb��}'�Eys� ö yF~k����wz}'���e�b�Ý���$wzyEw.}£�Fw.���ey�����$�2ybwå���ew � ~k�$���$w.�z �{ � y6y � ~ õ�õ {��F{���}$}$w.�b��}'�z� Ç ��}e�åyb{A�$} �z� wz�u�F�b�k}0~p�b�b{ � w:ys�$�X�$}$wå�${�ys�bw
~ � ���byA�#�$w � w�yb{�|�}`~ �rõ w �����z� wz�u�F�b�k} �e� � � �#õ w.}'� ê �#�${ õ �$�sw*) í�ê }$yF�u  õ$� �bwz�u� � yb�$� � ~X��ü.��w
�${�ys�Fwp �} � w.ys�¤�`~ky�wz}$�.���bw��bw.�`~kyby � ys���$y � w¡ybwz�e{ �   � w õ wz� � {�ðz��w �.� wz�u�F�s��}I}ew�yswz�F~��`~ky õ$� �bwz�.� �ê �u���$æ`|$�a�z©$�,+��u�

Seuil

ième
Le 2     pulse ne
sera pas détecté

Signal analogique
sur une piste

½q¾À¿NÁ`Â�½�Á.-pÃ � ÒÓÑpÈ>ÍqËÌÎBÑpÈ>Ñp×eÔ¡ÐqÑrÊ¡ÊuË0/e×�É#ÙjüåÐ¢É#×¢Ê¡ÎBÉ2ÅzÆ¢É#È*1¢ÕzÑ2�
ú4w��ZéÝ�¢w õa� {B}$w ö �z~k�z{!� ��õ432í���� w.���e{ � w.��w.}'� ê �����${ � wuçZ�e��� õ wzy4ys{B|�}$~k� � wzy�� � { � ~k���Fw.���ey����ékwz}>y � �`~k�F~p}#� õ w.� � �z� wz�u�F�b�k}$y¦yb�$���$}ew���üz��wA�${�ys�Fwp� "��B� wAwzys� õ �k}$�A�ý��}$�.�b{B��} õ �I�`~py õ w

� ~2���`~p�E�$�bw õ w õ$� �Fwz�u�F{���} �N�F{ � {By � wUw.� õ w � ~ õ w.}$yb{!� ��õ wzy �z� wz�u�F�b�k}$y õ ~k}$y � wU}#�`~k|kw õa� {B�k}${!ç
yF~r�F{B�k}a�`v	~���wz���Fw õa���z� w.�.�b�b��}$y�wz}e|�wz} õ � � w��`~k���.w��$�s�N�.wzysyb�$y õ$� ��wz} õ ~k�$ysyb{ õ w � ~ � ~ � w.�$� õ �
ybw.�${ � ~k�e� � {��Ý� � ~k� � õ {Byb�.�b{���{�}`~p�Fw.�$�by êý� ~ � ~ � w.�$� õ ��ybw.�${ � �e�b{ � {�y � w õ ~k}$y��.w.�s�Fw�ys{B�E� � ~p�b{B��}
�z�k�b�bw.yb����} õåí �$}$w�w ö �ª~k�.{�� �2õ w õ$� �bwz�.�b{B��} õ w �����.� w.�.�F�s��}>�$}${B�#�$w õa� wz} � {B�b�k}65 ì87  �w ��� w¡wzy��
õ ��}e� ��� |�ð.�bw.��w.}#��ys�$�bw.ys�b{B� � w]�8�

ÚrÛÝÜ�ÞeÜ:9 ß;�<�=��ã�� ì ã î�> �
vxw·yséÝy��Fðz��w õ {�yb�.�b{B��{B}$~p�Fw.�$�8? ¥ Ç ú?}ew·��wz�b��w.���`~ky õa� �k�$ybw.� � w.� ��� ~k�b�s{ �Ý� w õ w õ wz� �yb{�|�}`~k� � y � �$~k� � y õ w����k{B}$y õ w�� ì }$yz�Nú4w � ~�ys{B|�}e{�æ`w��#�$w�ys{ õ wz� � ����� � �$y õ w õ w.� � �z� wz�.�b�b��}ey~k�s�b{ � wz}'��yb�$�¡�$}ew���üz��wU�${�ys�Fw õ ~p}$y¡�$} {�}'�Fwz� � ~ �B� w õ w��Fw.���$yA{�}e� � �s{Bw.�$� íA@CB�D ÝFE àHG�I }$y. 

ybw.� �	� wA�$�swz��{Bw.� õ w¡�zw.y �.� wz�u�F�s��}$y�ybw.�F~ õ$� �bwz�.� �6ê �.���eæ$|$�x�ª©$��©#�u�
ú4w.�s�Fw�ys���$�s�zw õq� {�}$w ö �ª~p�z{�� � w.ys�¤{B} õe� ��wz} õ ~p}#�bw õ �Iybw.�${ �Põ w.y õ {�yb�z�s{B��{B}`~r�Fwz�e�byz� "���� wAwzy��

�$}${��#�$wz��wz}'� � { � wU~k�å�bwz���$yA���]ékwz} �Ý�e{�y � �$~k�bw ��� ~k�b�s{ �Ý� w õ wzy �z� wz�u�F�b�k}$y¡yb�$�A�$}ew��e{Bys�bwk xwu�



J ��¬!×�«x®�¯�°�óQÍ!��®QÑ�±³²	´4ósÐµ´#¶�Î�ÍÏÎ'®���Ì·²P°¸²PÌ2�ª´ Î��ª´N°	¹ ¬Z×�K

6 ns

10 ns 10 ns

Pulses analogiques
en entrée du discri.

Mise en forme
1er étage TDC

Seuil du
discri.

½q¾À¿NÁ`Â�½�Á¾½�Ã � Ñ�Ô8ÑpÈ>Í¢Ê¡È>ÖÝÕ.Ô��
wzy�� õ ��}$�E�ý�k}$�.�b{B��} õ �å�`~ky õ w � ~����`~k�E�e�bwEwu� õ w � ~ õ wz}$ys{�� �2õ wzy �z� wz�u�F�b�k}$y õ ~k}ey � w�}#�`~p|�w
õa� {B��}e{ByF~r�F{B�k}a�

ÚrÛÝÜ�ÞeÜÀÛ ß;�<�=��ã�� ì �4� â#î �!LM% ì � î �
vxwzyX¥ Ç úH�N�F{ � {By � y��k}#�X�e}$wå�ý� � �#�$w.}$�zw õa� �$��� � ��|kw õ wN5O) ìQPSR �k ��.w��Ý�e{��z���s�bw.yb����} õ

í �$} {�}#�bwz� � ~ �B� w õ w��bwz���$y õa� wz} � {B�s��} �ï}$yz� Ç ��}$��ys{ õ w.� � ys{B|�}`~p� � �k� � � �$y:~k�b�s{ � w.}'�
yb�e� � ~ ���`~k�E�$�swk �ys�$� õ w.y6�${�ys�Fw.y õ {  q� �bwz}'�bwzyz  õ ~k}$y6�e}¸{B}'�Fw.� � ~ �B� w õ w·�Fw.���ey6{B}e� � �b{�wz�$� í
TVUXW=Y[Z à\G^]4_   � w�¥ Ç ú ~  w.�.�bw � w���ü.��w¡�Fw.���$y õa� ~p�b�b{ ��� w í �F�k�$y��zw.y �z� wz�.�b�b��}eyz�xú4w.y �z� wz�8ç
�F�s��}$yAys��}'� õe� �Fw.�.� � yz 	��~k{By¤{ � y�}$wU��wz� � wz}'���$~ky¡ü.�F�swU�e�F{ � {�y � y��¢���e���bwu�F�b�k� � w.� � ~ õ {B�swz�u�F{B�k}
õ w � ~U�F�F~p�zwk ��z~k� � wz�$������yb{!�F{B�k}>} � w.ys���$~ky��.��}$}#�$w ê ~k�E�${�|��!`�� � wz}I�bwz�u��~k}e| � wp ��u���`æ`|$�P�ª©$� ë �u�
Ç ~k}ey��.w.�s�Fw�yb{B��� � ~p�b{B��}q N��} � wzy¦�z�k}$yb{ õ ðz�sw õ �k}$�¡�z������w�}$��}Nç õ$� �bwz�.� � y.�

Positions possibles

Positions réelles

½q¾À¿NÁ$Â�½�Á	ØpÃ � Ñ�Ô8ÑpÈXÍqÊ¡ÐqÑ�Å�Öe×�a�Ù�Ê.Ë�Öe×��
v	~��z��}N�ý�$yb{���}6wz}'�b�bw �.� wz�u�F�s��}$y�w.ys�¦�$}��$� � }e����ð.}$w��#�${ õ$� ��wz} õ~õ ��}$���E�$�sw õa���z� wz�u�F�b�k}$y

~k�s�b{ � ~k}'��yb�$� � ~����`~k���$�bw��$~k� �$}${!� ��õ w4�Fw.���eyz� g }Uy � ~p�s�Fw.} õ�í �zw¦�#� � w ��� w4ys��{���{B} õe� ��wz} õ ~p}#�bw



¬!×P¬ ¬!×��0�cb~Ì#¹yÑ�°�óý´Ý¯£´Ý±d��²	´4óIÍN�ª®�¯�°�óQÍ!��®QÑ�±
õ �0�`~ky õ w � ~ï���`~k�E�e�bw w.�>�#� � w �B� w õe� ��wz} õ w õ w � ~ õ w.}$yb{!� �nõa���.� w.�.�F�s��}$y õ ~k}$y � wå}#�`~p|�w
õa� {B��}e{ByF~r�F{B�k}a�

f,���e� õ wzy2�`~k���F{��z� � wzy õ wå|��b~k} õ w � }$wz�s|�{Bwp ���}¸��wz�e� � w � wz�X�zwu�b�Fwå{�} õ$� �Fwz�s��{�}`~p�b{B��}³wz}
{B}'�bwz�b�z~ � ~p}#���$} �b�b��{�yb{�ðz��w2� � ~k} õ w õe� �Fw.�.�b{B��}a ¨~ � w.� õ wzy��${By��Fwzy õ {B�s{B| � wzy�~k�e�b�bw.��w.}#���#�$w
� w.�by�� ��� � ê �`~k��w � w.��� � we+gf � çkì�h �u�4ú4wz�.{�} � wzy��2�`~ky��¢�kybyb{�� � w õ ~k}ey6}$�k�b�bw·�z~kyz n�ª~p�
�����z� wz�u�F�b�k}�{�}$�z{ õ wz}'�¨y � ~k�b�sü.�Fw õ ~k}ey � w � � � �$��w õ w õe� �b{ � wp�ev	~¡ybwz� � w�ys� � �N�F{B�k}�yswz�b~k{�� õa� �e�F{ � {Byswz�
õ w.y¤�${ � w � y. $��~k{By�w �B� w�wzy����b�bð.y¤���$ð.�bwp�

LNMPO0i j·tlkpcPR`WZVp^*Vkd«S�TPV2WZY []\�^ R`WZYxSs\�ced

v � ~ � |����s{��F�e��w õ w � ~�æ`|k�$�bw��ª©$�.)�����}'�F�sw � w õ$� �s��� � wz��wz}'� õ �·�$�s��|��b~k����wA�$�s{B}$�.{B�`~ ��õ w
�zwu�b�bw�ys{B�E� � ~p�b{B��}a�

vxwzy õ ��}$} � wzy õa� wz}'�b� � w���wz�s��wu�b�Fw.}'� õ w����$��{Bys{B� � wE�ZéÝ�¢w õ wUyb{B��� � ~p�b{B��} í w � � �.�e�Fw.� êQõ {!ç�bw.�.�b{B��} õ w � ~��b�F~k�.w�æ � wA���X~ ��� ~p�b��{B�swk #yb{�|�}`~ � æ � �F� � ���2}$��}q q�!��� �¨w.� õ w�æ � wz� � wzy � ~ � wz�e�by õ w.y�`~k�b~k��ð.�F�swzy õ w � ~�ys{B�E� � ~p�b{B��} ê�� }ewz�b|k{Bwk  õ {Bys�F~k}$�.w õ w õe� �b{ � wp x���!�À�8�
vxwzy��b�F~k�.wzy���}'� � � � yb{B��� �B� wzy��¢���e� õ {  q� �bwz}'�bwzy � }$wz�s|�{Bw.y õ w �����.� w.�.�F�s��} õ wE�bw.�z� �  q~ ��� ~k}'�

õ w2� ìkì2íXê�ì�ìAm won ê �.���q�$~k�s�b{Bw6��+N� ç � ç �8�avxwU�$�b�k|��F~k����w õa� w ö �z~k�z{!� ��� {!� � wzyA����{B}'�Fy õ ��}$} � y
�`~k�*prq«è é ¥?�.���b�swzyb����} õ ~k}'� í ����� }$wz�s|�{Bw>yb���e�`~k{�� � wp�ts � ��~k{���ys�$�${B���$}$wI�b�k�F~p�F{���} í �F���ey
�zw.y¤����{�}#�byz $wu���z� �.��� wzy �.� wz�u�F�s��}$y õa� {B��}${�yF~p�b{B��} í �`~p�s�F{�� õ w � ~E��wz���Fw õa��� }$wz�s|�{Bw õ ��}$} � w��`~p�
prq«è é ¥A 	�z�k}$}`~k{�ybyF~p}#� � w����k�bwz}'�F{�w �rõa� {B��}e{ByF~r�F{B�k} õ �£��{ � {Bw.�:yb{��E� �B�>ê svu�© ì won �¢���e� õ w
��� � �.� {B�e�6�8� g }E���e�b{Bwz}'� ~k{B}$ys{#�$}$w¨�b�F~k�.w õa� {B��}e{ByF~r�F{B�k} � ~k{Bysy � w¨�`~p���$} �.� w.�.�F�s��} õ w¨�bw.�z� � ~]é�~k}'�
�$}$w õ {��bw.�.�F{���}>~ �B� ~p�F�k{B�bw õ ~k}$y ��� w.yb�`~k�.wk�
f,�k�$�����`~k�z�e} õ w¡�zw.y �.� w.�.�F�s��}$y õa� {B�k}${Byb~p�F{���} ÷

ø ��} ~p�s�F�s{B�$�$wU�e}$w��`~k�e�bwz�$� õ w�yb{�|�}`~ �   í �`~k���F{�� õa� �e}$w õ {By��F�b{��$�e�b{B��}:|�~k�$ybys{Bw.}$}$w ê ~k�Nç
�$�s� � {���~r�F{B�k}³ys{B��� � w õ wzy2��� � éÝ}4wk��w.y õ wåfP� � é�~'�u ¨�¢�k�$��ys{B�E� � wz� � wzy � ~p�b{Ì~r�F{B�k}$y õ w
��� ~k��� � {�æ`�z~p�F{���}dx

ø ��}2ys{B�E� � w � ~ õ {  �$ys{B��}��Ý�e{aybwA�$�s� õ �${�� � ���sy õ w � ~ õ$� �s{ � wAwz}X�e�F{ � {�yF~k}'� � ~ õ {�ys�F~k}$�zw õ w
õ$� �b{ � w êIõ {�ys�F~k}$�zw õ ������{B}'�	~p� õ$� �Fw.�.�Fw.�$���8 ]w.� � w.yx�z�Ýw ö �z{�wz}'�Fy õ w õ {  �eyb{B�k}$ya�F�b~k}$y � wz�sybw
wu� � ��}e|�{��b� õ {B}$~ � w ê�y4z�{0| Y à}y4~ W=Y�� à\G��$I�î ù fc� øzù í9çkì �`~k�sy��8 eybw � ��}2�e}$w õ {By��F�s{B�$�Nç
�b{B��}2|'~p�$ybys{Bwz}e}$w

ø ��}å�z~ � �.� � w � w��Fwz���$y õq� ~k�s�b{ �N� w í �`~k���F{�� õ w � ~��z�Ý��� õ ��}$} � w�� õ w �����.� w.�.�F�s��}:wu� õ w � ~
� {��bwzysybw õ w õ$� �s{ � w õ ~p}$y � wA|'~�� ê õ�� à�GO�#G ù�ù f îC_�� ë �

ø ��}��ª~ � �z� � w � w¤}#�$� � �s� õ w.y4�${�ys�Fw.y¨�÷w.� � yb�$� � w.�Ý�ew � ybwz�b~ õ$� �Fwz�u� �������.� w.�.�F�s��} í �`~k���F{B�
õ w.y��z�Ý��� õ �k}$} � w.y � w.��é2w.� õ �I�`~py õ w � ~U���`~k�E�$�sw¡�e�F{ � {By � �

g }����N�F{Bw.}'� ~ � ���byP�$}E}#�`~p|�w õq���.� wz�u�F�s��}$y õq� {���}${Byb~p�F{���} õ ��}'� �k}��z�k}$}`~l��� � wzy	�Fwz���$y õa� ~p�b�b{ �Ý� wk 
� w.y¦}#�$� � �b��y õ w¡�${�ys�bwzy¦�F���e��� � w.y�w.� ��� ~k��� � {��F� õ w õ �Iys{B|�}`~ � �
���2�[���o�'���t���F���C�v���������v�d ;¡�¢¤£V¥�¦¨§���©,�;ª¨��«�¦¬¯®°�±¬�²#�³´®�§�¬'�µ¥�³,��®��F³,��§�®�³,¦¬��M¶�«�¦¬���¬¯®�³,�±©,©.�¨·
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f,���e�����`~p�Ý�ew��${�ys�bw��b���$��� � wk 	��} ~k�$��w ��� wU~ � ���by � wUyb���ey�çZ�e�b��|��b~k����wÇÆ.�e{ � w8çZ�$�°Æ��#�${«yb{!ç
�E� � w ��� wz���${ � wz��wz}'�ÉÈ$wzy�yb{�|�}`~k� � w.} �ý��}$�u�F{���}ÊÈ$�ó�Fw.���$y8È � ~k�b�s{ ��� wËÈewzy �.� w.�.�F�s��}$y�w.�8È$w
� ~��`~k�e�bwz�$��È$wzy�{����e� � ys{B��}$y�~kysyb�Ý�z{ � wzy.�	ú4w.�s�FwE�s���e�b{B}$w��Fwzy��Fw � ~8È � �Fw.�.�F{���}6È$w����`~k�#�$w �z� wz�8ç
�F�s��}�w.}£�ý��}$�u�F{B�k}ÌÈ$w � ~ � ~ � wz�$�^È$��yswz�${ � {�}'�F�b��È$�${!�FwÉÈ`~k}ey � ~X�ª~k���Fw8È � w.}'�F� � wk� è � ~Xyb�����F{�w
È$w��zwu�b�bwU�b���e�b{B}$wp a��} ~2yb{��E� �B��� ~*È � �Fw.�.�F{���} � {�y�ç í ç � {By�È$w ��� {B}$wÍ��ª~k�.{�� � È$�$w�~k��ybw.�${ � wu� í
��� wz���${ � wz��wz}'�ÎÈ$wzy�yb{�|�}`~k� � �

g }¸~k�$��w ��� wXwz}$ys�${��bw � ~ �b�k�e�F{�}$w¼Æuw¨Í��ª~k�.{��bw$Æp n�#�${¤ys{B�E� � w � w.y���wz�s�bwzy8È$�$wzy6~k� �Fw.���ey
�����s�¤w.��~k�·�Fw.���ey�È$w��z��}e�ý�eyb{B�k}a ¢wu���#�${P�z�����`~k�sw � wzy�� � ys� � �F~p�Fy¤���e�Fw.}#�$y�ybw � ��} � w.y�È${ � wz�sy
�$�s�N�.wzybys�$yn�¢���e���F�s��� � w.� ��� w¨Í��ª~k�.{�� � | � �k�`~ � wtÈ$wÏÈ � �Fwz�u�F{���}a�#ú4wu�b�Fw�ys�$�$�b�k�e�F{�}$w¦�¢w.�b��w.�«~p�$ybys{
È � ���e�bwz}${�� � ~ÐÈ${By��F�s{B�$�e�b{B��}�yb�`~p�b{Ì~ � w�È$w.y �.� wz�u�F�s��}$yÑÈ � �bwz�u� � y¤~k�ÒÈ � �$�e�¤È$w � ~��F�b~k�zwp�



¬$¿d� ¬$¿��Ó¿ÌÔA¾��ª°Õ���¸!����²	´6Õ�¸N�ª®�¯�°ÖÕX¸!��®X¹�±

LNMPO�M ×2tp[eR`WsSuYaSb[>TPVXWZY�[]\�^ R`WZYxSs\�ced

vxwzy ys{B|�}`~p� � �z� �.� y � ���byÖÈ$w ��� ~ � ~ � ~k}$���$w ê �u���pæ`|��e�bw��k���,+��	ys��}'���z��������y � y�È � �$}U�${��4�F~p�${0È$wê u�)E}$y��ÎÈ 3 ~k� � �z� wz�u�F�b�k}$y¦w.�ÑÈ � �$}$wA�#�$w.�$wrÈ$�$w�~k� � {B��}ey�� � �ey � w.}#�by ê u ëpì }$y��8� g }>��wz�N�
�e�b{ � {�ybw.� �$}�æ � �F�sw�wz}�ys���s�b{BwÏÈ � ~k��� � {e�¢���e�«��~p{B�bwÏÈe{Byb�$~k�F~l���F�sw � w�yb{�|�}`~ � {���}${B�#�$wp ��zw��#�${ � {���{!�Fw
� ~rÈ$�$� � w¤È$��ys{B|�}`~ � wu�ÎÈe��{��¨~k� �z� {B���swz� ��� wÍ��z~k�z{!� � È$wØÈ � �bwz�.�b{B��}�wz}�� � È$�e{ByF~p}#� ��� wz���${ � wz��wz}'�
È$w.y¤ys{B|�}`~p� � �`v	~Uæ$|��$�bw��ª©e�:ÙE����}'�F�bw ��� wÚqwu�ÑÈ � �e}>�bw � æ � �F�bwAys�$� � ~E�ý���s��w�Èe�Iys{B|�}`~ � yb{��E� �B�w.��ys�$� ��� {B}$wÍ��z~k�z{!� ��ê �#�${xwzy�� � ~E�$�b���������F{B�k}�È ���.� w.�.�F�s��}$y�}$��}ÇÈ � �Fwz�u� � y��u�
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½q¾À¿NÁ`ÂÀ�Á0êuÃ�ë ì,Ñ�Ô¡ÐaÙåÏxÎ!Ô8ÕzÉ$/ÝÑ�Ð¢Ñ�ÎBÉ2Ø�Ù�ÑkÙ�Ñ�Ë�Öe×¢ËBØ�Ù¢Ñ2�
g }*�bw.��~k�s�#�$w:�#�$w ��� wÍ��z~k�z{!� � ~k�$|���wz}'�bwI�F�sðzy6yswz}$ys{B� � wz��wz}'�2~ � wz� ��� ~�ûs���N�*È$�³æ � �b�bwk�

í �B� w��$~kybysw<È � wz} � {B�s��} ë�ëî7 È$w.y �z� wz�u�F�b�k}$y¤È � �Fw.�.� � y������$�ÑÈ$w.y�yb{�|�}`~k� � }$��}>æ � �b� � y í Ù ìA7� �kyb�#� � ��}6~�ûs�k�e�Fw � w�æ � �b�bwp�Ý¥P���e�bwzy � wzynyb{��E� � ~p�F{���}$y��$� � ybw.}'� � w.yÏÈ`~k}$yn�zwu�b�bw��`~k���F{�w¤ys��}'�VÈ$��}e�
��~k{!�Fwzy�~ � wz���$}Iys{B|�}$~ � æ � �F� �¨ï �

vxw��$�N��Èew��.w.�s�Fw�yb{B��� � ~p�b{B��}·wzys��È$w��$� �.� �k{B� ��� w¨Í��ª~p�z{�� � È$wÉÈ � �bwz�.�b{B��} wz} �ý��}$�u�F{B�k}6È$w
ð�ñ �¬'�Ö©.�Î�±��Ö¥$ò §�¬�¥�ó±®��[�=®���§��;£Ñ¥�¦§'��©.�tóM®o��ª�¨ô'©,�t��³.ª¨¬'��©�õ'©.®��Fót¥��Î�M�M®�®��V��³,� §'©,��®�³,¦¬v����®Ö��¬v²#��³.®Ö�F�±«'��ó±ö

���±¬¯®F��®�³.²4¥�§���³.ª¨¬'��©$�Fó±��©�÷#�=²X·�õ'ª§��F�Vøø¨· ù�ú=·
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È${#Ú � �bwz}'�by4�`~k�b~k��ð.�F�swzytÈ$�AÈ${�yb����yb{!�F{��qw � � � �b{B��wz}'�F~ � �Nú4wzy4�`~k�F~p��ðu�F�bw.y4��wz� � wz}'��ü.�b�bw¤� � ~pyby � ywz}^È$w.� � �ª~p� � |��k�b{Bw.yz ]ys�${ � ~k}'�P�#� � { � y � ~k�s{Bwz}'�P���¡}$��}q ]�$}$w«�ý��{Byx�#�$w � wûÈ${�yb����yb{!�F{!�Nw � � � �s{B��wz}'��~ �wzy���æ � � �

ÚrÛÝÜÀÛÝÜ!Ú ß;��ü �xä > ärãÒý�� > ��üÏþ�&���ü

ÿ��Ñ> äl�d�4��% > ü â ä > ä â ��� > �0ü¯�����!%���ü���%�ã���áÌäl�!"!�V"Ýä��'��%'&
g }÷~ � � È`~p}$y � ~ïybw.�.�F{���} � ì �.+§�#�$w � wå� �z� ~k}$|�wå|�~��zw.� � �e�b{ � {�y �  4w.� � wzyX�z��}!È${��b{B��}$y

È$w:�e�bwzysyb{���}¸w.��Èew·�Fw.��� � �F~p�b�$�bwËÈ$w:�.w:� �.� ~k}e|�wk nyb��}'�2w.ybyswz}'�F{�w �B� wz��wz}'�6{�������y � y��$~k� � w
��~p� � È ���.� ð.}$wz��wz}'�Fy��#� � ��} � wz�N��~p�b�bwz{B}!È$�bw�È$~k}$y R í«v	vxè
	åw.�¦�$~k� � ~��F~k{ ��� w���~ � {���~ � w��#�$w��wz�e��~ � ��{�� � wÉÈ � �bwz�.�bwz�$�<È`~k}$y��$}£ys{��bw�ys���e�bwz�b�b~k{B} �Fw � �#�$w � w*pA�F~k}Ì(e~kysyb�$���,�k�$��ys{B�E� � wz�
��� {B�k}${Byb~p�F{���}Iwu� � ~*Èe{
Ú¢�$yb{���}eÈ$��}#�`~k|�wÐÈ ���.� wz�u�F�s��}$yz q��}å�e�F{ � {�ybw<Èe��}$� � w.y � ~ � w.�$�by�{B���¢��y � w.y
�`~k�¦�.wzy����$��{ � ê�� ~ � {!�Fw.ybybw^È$wrÈ � �b{ � w¡�¢w.�e��ü.�F�sw¡����È${�æ � w]��

� ���k�Fw.}'�F{Bw � È � {B��}e{ByF~r�F{B�k}AÈ$�>� �.� ~k}$|kw�½s�� © ì won
� � {��bwzysybw^È$wrÈ � �s{ � wrÈ`~p}$y � wA� �z� ~p}$|�w� õ�� � G��
G ù�ù ��îC_ ���
� �.�NwÍ��.{Bw.}#�ØÈ$wrÈ${#Úq�eyb{B�k}�È$�I� �z� ~k}$|�w� y � G��OI«î ù � � øzù

v	~ � {��bwzybyswÎÈ$w È � �b{ � w4�#�${#ybw.�F~��N�F{ � {By � w������$�	��~k{B�sw � wzy	yb{��E� � ~p�F{���}$yxwzy���Èew GO�#G ù�ù ö îC_ ���  
��~k{Bya�.������w��.w.�b�bw«|��F~k}!È$wz�$�	��wz�e�Püu�F�bwn~�ûs�eys� � w4~pybybw¨�¨ys{B��� � w.��w.}'� ê w.}����`~p}$|�wª~p}#� � ~ � ~ � wz�$�
È$�����`~k��� �z� wz�.�b�b{��Ý�ewVÈ$w � ~�¥��nú¦�8 '{ � wzys�n{�}#� � �swzybyb~k}'�µÈ$w � ��{�� yb�k}�{�}��`�$w.}$�zw¦ys�$� ��� w¨Í��z~k�z{!� � �

n�{��bwzysybwrÈ$wrÈ � �s{ � w ê ��� ö î y ��� � ì ��� ì � ë ì ��� ���!� �k��© ���,Ù �N� ì
í;Í��z~k�z{!� � � ì�ìÐm won ê�7 � �$ÙN�.) Ù��e�!� Ù ì ��� )O+e��© ë ÙÝ�,) ë �N� ë © �e�!�
í;Í��z~k�z{!� � � ì�ìÐm won ê�7 � �!�e��© � ì � ì Ù��N�:Ù )O)e� ë )e�k� ì ë )e�.+ ë �N�!�

"$#!%'Á�ÂÀ�ÁÀÂ�Ã!&¦É'ÕzËBÉ�ÔuËBÖN×¢Ê�ÐqÑ�Î�ÒÓÑ�ÃIÅrÉ'ÅrË�Ô8Ç�É('NÑrÅ�Î�É)'�Ë�Ô8ÑpÊ8Ê8Ñ�ÐqÑ�ÐqÇrÕªË*'NÑ$+qÍ	ÖeÙ�Õ�Ù¢× ÇpÎBÑrÅ]Ô8ÕzÖN× ÐqÑ
Õ.ÑpÅrÙqÎ,ÐqÑ-,!.$.2ÖeÙ0/$.$.-1NÑ2&*�

vxw:��~k� � wª~k�÷�ª©$�!�åw.� � ~ æ`|��$�sw��ª©$�3�����k}#�b�bw.}#� � wzy � ~p�b{Ì~r�F{B�k}$y*È$w ��� wÍ��ª~k�.{�� � ~ � wz� � ~
� {��bwzybyswvÈ$w�È � �b{ � wk N�¢�k�$�VÈ$w.y �z� wz�.�b�b��}eyVÈ$wE� ìkì ����� ì�ì�m wonE�$v � w¨Í��z~k�z{!� �  N�#�${�È � �¢w.}4ÈÒÈ$w � ~
� �k}$|��$w.�$�VÈ$wvÈ � �b{ � w êý� ��{B� � ~�æ`|��$�swU�ª©$�!�4� íE� ~�æ$}ÇÈewA�zw.�s�Fw¡ybw.�.�b{B��}��8 $wzy���{B�.{q�$}$w¡���]é�wz}e}$w
yb�e� � wzy � ��}$|k�$wz�$�sy�È$w�È � �b{ � wÐÈ${�ys�b�b{B�e� � w.y�È$wE��~�5.��}å�$}${!�ý���b��w�w.}#�b�bw2�Uwu�r56�I�qvxwzyA~k�N�F�bw.y
|��b~k}4È$w.�$�by���}'�ØÈ$wzy � ~ � wz�$�sy<Æuys��~p}4È`~k��È�Æ�w � � � {��#� � w.y¤È`~p}$y��zw.�s�Fw¡ybw.�.�b{B��}a�

v � wÍ��z~k�z{!� � wzy���{B} � w.�bybw.��w.}'���e�b�������s�b{B��}e}$w ��� w í�� ~ � {��Fw.ybyswÇÈewÇÈ � �b{ � wp  �ª~k�������$�E�e}$w
��üz��wVÈ${By��F�s{B�$�e�b{B��}�yb�`~r�F{Ì~ � wk r� � �$y ��}ÉÈ${���{�}Ý�ew � ~ � {!�Fw.ybybw¦wu�«� � �ey ��}�~k�$|k��w.}#�bw ��� {B}'�Fw.� � ~ ��� w
È$w¡�Fw.���$yØÈ � ~k�b�s{ �Ý� w¡w.}#�b�bw�È$wz� � �.� wz�u�F�s��}$yz��í �B� w � ~k�b{�w í ��wz�·�e�bðzyØÈ$w¡��~�5z�k}·w � ����}$w.}#�b{Bw �B� w~ � w.� � ~ � {��Fw.ybysw�È$w^È � �s{ � wp q�.w��#�${Pwzys���$}$w��z��}$y � �#�$w.}$�zwÐÈ$w � ~ÉÈ${By��F�s{B�$�e�b{B��}>w � ����}$w.}#�b{Bw �B� w
È$w.y¤{�}#�bwz� � ~ �B� w.yVÈ$wA�Fw.���ey¦wz}'�F�sw�È$w.� � �z� wz�u�F�b�k}$y�~k�b�s{ � ~k}'��yb�e���e}$w¡�${By��Fwk�
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½q¾À¿NÁ`ÂÀ�Á3:pÃ!&¦É'ÕªË�É�ÔuËBÖe×³ÐqÑIÎ�ÒÓÑ�Ã·Å�É'ÅrË�Ô8Ç:É4'eÑrÅIÎBÉ;'�Ë�Ô8ÑpÊ8Ê8Ñ·Ð¢ÑIÐ¢ÇpÕzË*'NÑ$+�Í	ÖNÙ¢Õ�Ùq×óÇkÎBÑrÅ]Ô8ÕzÖN× ÐqÑ
ÕzÑrÅrÙqÎ¨Ð¢Ñ<,�.$.�ÖNÙ=/$.$.<1ÝÑ>&8�@?	É ÎBË0/e×�Ñ�'eÑrÕ.ÔuËBÅ�É#ÎBÑIÑk×óÍ	ÖeËÌ×eÔuËBÎÌÎBÇrÊUÕzÑrÍqÕzÇrÊ8Ñk×eÔ8Ñ·ÎBÉ
'�Ë�Ô8ÑrÊuÊ8Ñ�ÐqÑ�ÐqÇrÕªË*'NÑ�ÐqÑ-ACBDAFEGEIHKJML ��� Ø�Ù¢Ë,Ê8ÑpÕ.ÉX×¢Ö#Ô8ÕzÑN''É#ÎBÑpÙ¢Õ�Ê�Ô8É#×¢ÐqÉ'Õ.ÐÖ�

v	~ � ~ � w.�$�È$w � ~ � {��bwzysybwÎÈewÎÈ � �b{ � w4yswz�F~¤�$�b���$~k� � w.��w.}'�,{�������y � wn�`~k� � ~ÑÈ$�$� � wÎÈ$w.y �.�k� }$w8ç
��wz}'�Fy � wzy�� � �$y � }ewz�b| � �F{��#�$wzy ê u ����y í � ì�ì�m won �¢�k�$���$}$w � {��bwzysybwÑÈ$w GO�#G ù�ù ö îC_ ��� �8 ��ª~p�
� ~A�swz�z�k�E�${B}$~k{Bys��}U}$w�ybwz��� � w��`~ky«üu�F�bw��$}�� � w � �$�b�k� � ð.��w¦|��POk�zw íA��� �e�b{ � {�yF~p�b{B��}�È$w ��� � �z� {B�$�>�
è��X��wzys��{B}a e{ � yswz�b~îÈ$�k}$�A�¢�kybyb{�� � w�È � ~p� �.� {B�k�bwz�¨�zwu�b�Fw¡wÍ��z~k�z{!� � w.}I�e�b{ � {ByF~p}#�ÎÈ$wzy�� � ����{B�swzy
� � �$y¦|��F~p}4È$wzy.�

ÿ��Ñ> äl�d�4��% >�â ä > ä â �Q� > �
ü������!%��v�4�¤á� äl�7R��4�
vxwzy4���$~k�E�$�swzy�ys{B�E� ��� w.ynys��}'���E�e}${Bw.ytÈ$w¤��{��z�s���${By��Fw.yn��wz�s��wu�b�F~k}'� � ~^È � �Fw.�.�F{���} í È$wz� �

È${���w.}$yb{���}$yz�	v � w¨Í��ª~p�z{�� � È � �¢w.}4È¼È$w � ~ÒÈ${�ys��~p}$�zw�wz}'�F�sw��zw.y���{B�.�b���${�ys�bwzyz x� � w.ys� í È${��bwîÈ$�
�`~kyrÈ$w � ~X���$~k�E�$�sw��N�F{ � {By � wk�qvxw��F~k� � wª~k�§�ª©$���6w.� � ~6æ`|k�$�bwX�ª©$�.52���k}#�b�bw.}#� � wzy � ~k�b{B~p�F{���}$y
È$w ��� w¨Í��ª~k�.{�� � ~ � w.� � w��`~kytÈ$w � ~¡���`~k���$�bwp e�����$�n�$} �z� wz�u�F�b�k}AÈ$w��swz�.� � È$w�� ì�ì ���-� ì�ì^m won��
v � wÍ��ª~k�.{�� � w.ys�����]ékwz}$} � w�ys�$� � wzyvÈe{Bys�F~k}$�.wzy^È$wÉÈ � �s{ � wp xw.� � w.y�~k�e�F�swzy¡|��b~k}4È$w.�$�by¡��}'� � w.y
� ~ � w.�$�by^Æuys��~p}4È`~k��È�Æp�

S } � �k{��P�#�$w ��� wÍ��ª~k�.{�� � �swzys�bw í ��wz���e�bðzyP�z�k}#�F~k}'�Fwn�¢�k�$��È$wzy,�`~ky	�F�bð.yx��~k{B� � wzy. ]{B}e� � �b{Bw.�$�by
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í � ì�ì:î �I��(N{4�k}³~p�$|���wz}'�Fw � w6�`~ky<È$w � ~·���$~k�E�$�swk  ��� wÍ��z~k�z{!� � Èe{B��{B}#�$w�� � |�� � {Bð.�bw.��w.}#�
ûs�$ys�Ý� � í �$}£�`~py^Èew ��� ����È$�bwÉÈ$� ��{ �B� {B��ð.�b�bwk ��$�e{By¡w ��� w����#�e�Fw��$�b�eyb�#�$wz��wz}'�z�U�,�k�$��~ � ��{B� � ~
��wz{ ��� w.�$�bw�wÍ��ª~k�.{�� � ����ybys{B� � wk  ��� {0È � ~ � w.ys�¤È$w��e�bwz}!È$�bw � w¡�`~ky � w¡� � �$y��¢wu�F{�������ybys{B� � wk� P ~p{Byz 
�����$�¦�$}$wA�F~k{ ��� w�Èew^È � �Fw.�.�bwz�$��æ � � wp  � wA}$���E�e�bwvÈ$w¡�${�ys�Fw.y ê w.�ÑÈe��}$� � wA�.� 3 �ØÈ$�ÇÈ � �bwz�.�bwz�$�F�wzy���{�} � wz�sybwz��wz}'�¦�e�b�������s�b{B��}e}$w � ~k���`~kyz��í�}6�$�swz}`~k}'�¦�e}��`~kytÈ$w ��� �k�[È$�sw¤È$����{ �B� {���ðu�F�swk r��}
�bw.ys�bwtÈ`~p}$y,�e}$wµ�z��}$w È � w¨Í��ª~p�z{�� � ys�!Í�yF~k}'�bw êWV ) ì�7÷í � ì�ìÏm won¡�u ������$�	�$}��z� 3 � ~k�.�zw.�e��~k� � wk�
vxwzy�yb{��E� � ~p�F{���}$y4ys�${ � ~k}'�bwzy�ybwz�s��}'����~k{��bwzy�~ � w.���$}>�`~kyÑÈ$w���� ë ���>�

�,~ky ê ���6� ì � ì'ë ì ��� ì � ë � ��� ë ë � ì ëkì
í;Í��ª~k�.{�� � � ìkìÉm won êF7 � � ì ��© Ù�5N�,) Ù�+e�3� )!�e�!� )�+e��© ©$)e� ì +!�N��� +k©$�.)
í;Í��ª~k�.{�� � � ìkìÉm won êF7 � � ì �.5 Ù�5N� ë Ù ë � ì Ù ì �.+ )�)e� ë ë ����� ©$+N�,+ + ë ���

"$#!%'Á�ÂÀ�Áÿþ'Ã!&¦É'ÕzËBÉ�ÔuËBÖN×óÐ¢Ñ2Î�ÒÓÑ�ÃIÅrÉ'ÅrË�Ô8ÇXÉ4'eÑrÅXÎBÑ2Í¢É'Ê�ÐaÙ�Ð¢ÇrÔ8ÑrÅ]Ô8ÑkÙ�Õ�+�ÍPÖNÙ¢ÕEÙq×�ÇpÎBÑpÅ]Ô8Õ.Öe×ïÐqÑ
Õ.ÑpÅrÙqÎ,ÐqÑ-,!.$.2ÖeÙ0/$.$.-1NÑ2&*�
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½q¾À¿NÁ`ÂÀ�Á�ZrÃ!&¦É'ÕªË�É�ÔuËBÖe×óÐqÑIÎ�ÒÓÑ�Ã·Å�É'ÅrË�Ô8ÇIÉ('NÑpÅIÎBÑ>ÍqÉ'ÊUÐqÙóÐ¢ÇrÔ8ÑrÅ]Ô8ÑkÙ�Õ�+«Í	ÖeÙ�Õ�Ù¢×óÇpÎBÑrÅ]Ô8ÕzÖN×³ÐqÑ
ÕzÑrÅrÙqÎ ÐqÑ�,!.$.·ÖNÙ[/\.].�1NÑ2&*�^?PÉIÎÌË0/N×¢Ñ_'eÑrÕ.ÔuËBÅ�É#ÎBÑ2Ñp×�Í	ÖeËB×eÔuËÌÎÌÎBÇrÊ�ÈXÖN×eÔ8ÕzÑ6Î�Ñ6ÍqÉ'Ê
ÐqÑ�,��a`>È>È Ø�ÙqËPÊ8ÑpÕ.ÉX×¢Ö#Ô8ÕzÑN''É#ÎBÑpÙ¢Õ�Ê�Ô8É#×�ÐqÉ'ÕzÐ�
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ÿ��Ñ> äl�d�4��% > ü â ä > ä â ��� > �0ü¯�����!%���ü���%îü��
"$�`äpá
vxwzyA�ª~p�F~k�u� � �s{By��F{B�#�$w.y�È$�åys{B|�}`~ � �#�${�~k�b�s{ � w�yb�$� � ~����`~p�E�$�bw�yb��}'�rÈ � �Fwz�s��{�} � w.y��`~k� � w.y

�ª~p�F~k�u� � �s{By��F{B�#�$w.yÏÈ$w � ~��.��}$wvÈ � ~k��� � {!æ`�ª~p�b{B��}8È$�ÇÈ � �bwz�.�bwz�$��wu���`~k� � w.y¦�z��}eys��~p}#�bwzy �z� wz�.�b�b�pç
}${��Ý�ewzy ê �ª~k�$~k�z{!� �  �� � yb{�ys�F~k}$�zwª�,~kysyb�Ý�z{ � wzy í ���`~p�Ý�ew���{��z�s���${By��Fw ê �u���p�$~k�s�b{Bw������!���u�(d�~p}$y��.w.�b�bw
yb{��E� � ~p�F{���}a $��}·�e�F{ � {ByswA�$}:ys{B|�}`~ � È$�k}#� � w���~ � {��E�$��w.ys� í +�}$y�È$�eÈ � �$�e�ª �w.��È$��}'� ��� ~p��ç
� � {��F�!È$w���~ � {B��~ � w�yb�e{����e}$wvÈ${By��F�s{B�$�e�b{B��}�|'~k�$ysyb{Bw.}$}$wp�`v	~ � ~ � wz�e�4����ékwz}$}ew�wu� � w�yb{B|k��~^È$w�zwu�b�bw�|'~k�eybyb{�wz}$}ew���}'� � � � ���e�bwz}#�$wzy í �`~k���F{�� Èew � ~^È${�ys�b�b{B�e�e�F{���}ÉÈ$w��$�e�k�F�pç �z� wz�.�b�b��}��$}${��Ý�ew
� � ~ � {�y � w¡~k� � ~k�����F~r�F��{��bw ê ��~p�[�ª~ m  	��5O5��'�u�

ÿ��Ñ> äl�d�4��% > ü â ä > ä â ��� > �0ü¯�����!%���ü��4�¤á� ��á�� â � > R��4�e�!%��
vxw�ybw.�${ � È$wzyÏÈ${�yb�.�b{B��{B}$~p�Fw.�$�bynwzy��¦���$��{�yb{qw.}2�ý��}$�.�b{B��}*È$�2}${ � wª~k��Èew��$�b�e{�� �.� w.�.�F�s��}${��Ý�ew

È$�I����}'�F~k|�wk ew.� í �`~p�s�F{��ÏÈ$w � ~U�z���e�b��w�È$w¡�$�e�k�F�pç �z� wz�.�b�b��}>�$}${��#�$wk�¢ú4w.�s�Fw�yb���e�b�zw^È � {B}$wÍUç
�ª~p�z{�� �  N�Ý�e{awzy���{B}4È � �¢w.}4È`~k}'�bwvÈ$wzy�~k�e�b�bw.y��`~k�b~k��ðu�F�swzyÏÈ$w ��� w � � � �b{Bw.}$�zwp $} � wzy��¤�$~ky��$�s{Bybw�wz}�z�k���e�bwvÈ`~k}$y � ~�ys{B�E� � ~p�b{B��}a�

¥Pwz���$y P ����� ê }$y�� � ë � ì + ì ëkì � ì�ì
í;Í��ª~p�z{�� � � ì�ìÐm won êF7 � ÙN�k�,+ Ù ì �3� )O+e��© ©O+e�,) + �N�.) �f�N�:Ù
í;Í��ª~p�z{�� � � ì�ìÐm won êF7 � Ù�+N� ì Ù!�N�.) )O)e� ë ©O5e��� +!�e�3� �p©e��©

"$#!%'Á�ÂÀ�Á.-pÃ!&¦É'ÕzËBÉ�ÔuËBÖN×�ÐqÑ�Î�ÒÓÑ�Ã·Å�É'ÅrË�Ô8Ç�É('NÑpÅ�ÎBÑ�Ô8ÑkÈXÍqÊ�ÈXÖNÕuÔf+xÍ	ÖeÙ�Õ�Ù¢× ÇpÎBÑrÅ�Ô8Õ.Öe× ÐqÑ�ÕzÑrÅpÙ¢Î
Ð¢Ñ�,�.].XÖNÙg/\.].�1ÝÑ>&8�

vxw>�F~k� � wz~k� �ª©$�.+åw.� � ~:æ`|��e�bw��ª©$�!� ì ���k}#�b�bw.}#� � wzy � ~k�b{B~p�F{���}$y�È$w ��� w¨Í��z~k�z{!� � ~ � w.� � w
�Fw.���ey��������ª ������$���$} �.� wz�u�F�s��} Èew>�swz�.� � È$w�� ì�ì ���h� ì�ì6m won� ��$}$wÒÈ${�ys��~p}$�zwÒÈ$wÒÈ � �b{ � w
� ~k�b{B~k}'�ÑÈ$w�� í 5U�>  � w.y�~k�e�F�swzy�|��b~k}4È$w.�$�by�~ªé'~k}'� � w.y � ~ � wz�e�by^Æ.y���~k}4È$~k�[È�Ær�

v � wÍ��z~k�z{!� � Èew6È � �bwz�.�b{B��} �`~k{Bysybwå~pybybw¨�å�¢w.� ûs�$yb�#� ��í �$}*�Fw.���ey6���k�s�8È$w ��� ���[Èe�bwÇÈ$w
� ì }$yz Ý�$�${�y¨w �B� wÑÈ${���{�}#�$w¦� � �eyn�ý�����Fw.��w.}#�4~k�NçoÈ$w �Bí Èew��zwu�b�bw � ~ � w.�$�z�$�P���$�n�¢��� � ��{��tÈ � �Fw.�.�Fw.�
wz} � {B�s��}i�!jl+ËÈ$w.y �z� wz�.�b�b��}eyz P��}��$�swz}4È$�b~·�$}¼Èe{Byb�.�b{���{�}`~p�Fw.�$��~ � wz���$}£�Fw.���ey<È$w6��{Bysw�wz}
�ý���s��wvÈ � wz} � {B�s��} � ì }$yz�

�,���e��{ �B� �eys�F�swz� � wzy¡� � yb� � ��~p�by�È$w��zw��$�s��|��F~p����wk  � ~6æ`|��$�swI�ª©e����������}'�F�bw��$} w � wz��� � w
È$wA}#�`~k|kw��.� �.� �`~k�¦�$} �z� wz�u�F�b�k}ÇÈewG� ì�ìÐm won� `�¢���e���$}$wrÈ${�ys��~p}$�zwvÈ$wvÈ � �b{ � wrÈ$wA©��> $~ � ~k}'�
w.��~p�$�bð.y¦�`~kybyb~k|�wrÈ`~k}ey � w�È � �Fw.�.�Fw.�$� P s�úlk SrP í p¡è�(¢��v � ~ � wG	:�.���b�swzyb����}4È íE��� ~ � wvÈ$w � ~¥��nú w.��m wzy����$}ew<È$w.y�È$w.� � Èe{B�bw.�.�b{B��}$yÑÈ$�SÈ � �bwz�.�bwz�$� P s�úlk SrP í p¡è�(¢�Cí�}:�.�����`~k�F~p}#�� w.y¤Èewz� � }#�`~k|kwzyz ���} � ��{!�¤}ew.�b�bwz��wz}'� ��� wÚqwu�ØÈ$�SÈ � �Fw.�.�Fw.�$�z ��#�${È${Bys�z� � �F{�ybw � ~U�¢�kyb{��b{B��}ÒÈ$w.y�z� wz�u�F�b�k}$y�È � {B��}e{ByF~r�F{B�k}a�nd�~k}$yU�.w.�Uw � wz��� � w ê È$��}'� � w��$�e�Ewzys��È � üu�F�sw2{ �B� �$ys�b�F~p�b{��¨��~p{By��Ý�e{} � wzy����`~py�ys� � �.{Ì~ � wz��wz}'�¡�bw.�$� � ybw.}#�F~p�F{!���8 �+e��+O+ �.� wz�u�F�s��}$y¡yb��}'�^È � �Fwz�u� � yz P�¢���e�A�$} }e���E�$�sw
{B}e{��F{B~ � È$w¡© ë © ë  N�zw��#�${x�z���s�bw.yb����}4È í w.} � {��b��}Ë)O5 7 È � w¨Í��z~k�z{!� � �
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½q¾À¿NÁ`ÂÀ�ÁÀÂfu�Ã!&¦É'ÕªË�É�ÔuËBÖe×�ÐqÑ�Î�ÒÓÑ'ÃIÅ�É'ÅrË�Ô8Ç�É4'NÑpÅ�ÎBÑUÔ8ÑpÈ>Í¢ÊAÈXÖNÕuÔf+qÍ	ÖNÙ¢Õ¡Ùq×:ÇpÎBÑrÅ]Ô8ÕzÖN× Ð¢ÑUÕzÑrÅpÙ¢Î
ÐqÑv,�.$.�ÖeÙw/$.$.v1ÝÑ>&*�x?	É�ÎÌË
/e×�Ñy'eÑrÕ.ÔuË�ÅrÉ#Î�ÑUÑk×:Í	ÖNËÌ×eÔuËÌÎÌÎBÇrÊ�Õ.ÑpÍ¢ÕzÇrÊ8Ñk×eÔ8Ñ�ÎBÑ�Ô8ÑkÈXÍqÊ
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»  + 0.5 % IsoC4

» H10  ,  P = 20 bar , T = 300 K
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ÿFÝÆÛFÚ'æ è�ÿSß¬âÜã´ÞCà\ã´á�Ú-0ùä�ÞCâ'ß¬à àFá4Ú´ÞCæ@ã{ÿvÞCÚ'âÜáÇãYâYß¬Û�êCá�â"Ý á�¼Fç@��Û�ã�¼Fá�Ý$Þ*ã´â´ÞWä�á�0�áÇã{Ý Þ^¼Fæ âÜá�ä�ã´æ ßCà
á�Ú:ã´æÆè,çÇá>àÖû�áÇÚÜã6ÞCÝ ßCâYÚ¹ÿvÞWÚLâÜá�ÿFâÜç�ÚÜá�à\ã8ÞWãYæÆêCáÆ¼FáBÝ$Þ©¼�æ âYáÇäÇãYæ ß¬à�æÆàFæÆãYæ$ÞCÝÆáS¼Fá�Ýìû¥ç�ÝÆá�ä�ã´âYßCà¬¼FáBâYá�äÇÛFÝìî�PáÇãÜã´á�ÿSá�âÜãYá¬¼Fß¬æ@ã��FæÆá�à�Ú?ã�âWôÇã´âÜáâYç<¼FÛFæ@ã´á�ÞCÛ�è,Þ=��æ èÎÛFè¹0�ÿSß¬ÛFâ'è�æ à�æ è�æ ÚYáÇâBÝ á�ÚÎá�âYâÜá�ÛFâÜÚ
ÚA�AÚ:ã´ç�è,ÞWãYæ�)�ÛFá�Ú�áÇã�ÚÜã´ÞWã´æÆÚÜã´æ*)�ÛFá�ÚÅ¼Fá,Ýìû¥á7��ÿFç�âÜæ áÇàFä�áWî �Há�ÿRßCÛFâYäÇá�à\ã8ÞCüCá�¼FáÇÚ�ãYâ´ÞCäÇá�Ú�)AÛ�æ]ß¬à\ã�çÇãYç
âYáD½ÜáÇãYç�á�Ú&C{äaÞCÛ�ÚYáÅ¼Fá>ä�áÇÚ áÇâYâÜá�ÛFâÜÚ ÞWä�ä�æ�¼Fá�à\ãYá�Ý ÝÆá�ÚéáÇÚÜãLâYáÇÿRß¬â:ã´ç�¼vÞWàFÚ%Ý á�ÚéäÇß¬Ý ßCàFàFá�Ú�÷J0´:'áÇã ï©¼FáÇÚ
ã8Þ/�FÝ á�ÞCÛ��¹�¢��î£Ï�áÇãj�¢��îH÷�î�[rÝSåIÞCÛ�ãPàFßCã´áÇâ�)�ÛFá�Ý·û£ÞCÝÆü¬ß¬âÜæÆã+6�è,áéàFá6ÿRáÇâYè�áÇãéÿvÞWÚ¹á�àFäÇß¬âYá}¼Öû�æ�¼Fá�à\ãYæ*FváÇâ
ä�áBãD�AÿRá�¼FáBã´â´ÞWä�á�Ú-0Rá�ã6äÇá�Ú âYá)½Üá�ã´Ú ß¬à\ã6ç�ã´çBåIÞCæÆã%áÇà ¼Fá@6�ß¬âYÚI¼FÛ(ÿ�âYß¬ü¬âYÞCè�è,á/0vÚYÛFâI¼Fá�Ú ä�âÜæÆã+9ÇâYáÇÚ)�ÛFæHàFáBÚYáÇâYß¬à\ã ÿvÞCÚLÞCäÇä�á�ÚÜÚYæ*�FÝ áÇÚLá0��ÿFç�âÜæ è�á�à\ã8ÞCÝÆá�è�á�à\ãaî

øùß¬Û�âéÝ á�Ú]äH6vÞCè���âYá�ÚéâYÞCÿFæ�¼Fá�ÚPåtßCàFäÇãYæ ß¬àFàFÞCà\ã�C"Ï�|x�FÞCâYÚ�' ã8Þ���Ý áaÞWÛD�¢��î£ÏÎáÇã�FFü¬ÛFâYáx�¢��îH÷{'·ÞZ�u�`0
ä�áÇÚºÿRáÇâÜãYá�Ú®ÚYß¬à\ã®ÞWÚYÚYá-©éåIÞCæ��FÝÆá�ÚwCj�vÞCÚYÚÜá%ç�àFáÇâYü¬æÆá�'w¼FáéÏ�î�|~C�÷�î£�Å�áC��X|	|6á�ã]Ï�|	|}�Wá���� ÿFÛFæÆÚºÞCÛFü��
è�á�à\ã´áÇà�ãéÞ¢êCá�ä>Ý·û�çÇàFá�âÜü¬æ áWî»�Pá�ã%ÞCäÇä�âYßCæ ÚYÚÜá�è�á�à\ãÄ¼FÛ�à�ß¬è��FâÜá}¼Fá6ãYâ´ÞCäÇá�Ú¹âÜá)½Üá�ã´ç�áÇÚ%Þaê¬á�ä>Ý·û�çÇàFá�âÜü¬æ á
á�Ú:ã`¼Eã�ÞCÛ��"âYÞF�Cß¬àFÚkOf0	)�ÛFævÿRáÇâÜãYÛFâ?�Sá�à\ã0Ýìû�ÞCÝ üCß¬âYæ@ã+6Fè�áK¼Fá%âYá�äH6�á�âYäH6�áS¼FÛ"ê¬áÇâÜãYá7��á�à"ÿFâÜß�¼�ÛFæ ÚYÞCà\ã¼FáÇÚ~©�ß¬àFáÇÚÅ¼Fá'åtß¬âÜãYá©¼FáÇàFÚYæ@ã´ç'ã´âu9�Ú>ÝÆß�ä�ÞCÝ æÆÚYç�áÇÚ�î�� àFá{ÿFÞCâÜãYæ á©¼Fá{äÇá�Ú>ÿSá�â:ã´á�ÚBÿSß¬ÛFâÜâ´Þ�ôÇãYâYá{âÜç�ä�Û��
ÿSç�âYçÇá�áÇàhÞCè�ç�ÝÆæ ß¬âYÞCà\ãéá�àFäÇß¬âYá�ä�á�ã�ÞWÝ ü¬ß¬âÜæÆã?6Fè,áWîE�Há�Ú ÿRßCæ à\ã´Ú%ß	��ãYá�à�ÛFÚ�C,ð	|�|c�Wá�� ÚYßCà�ã è�ß¬æ àFÚ
ÚYæÆü¬àFæ�FväaÞWãYæÆåtÚ&)AÛ°û£ÞCÛ�� ÞCÛ�ãYâYá�ÚBçÇàFá�âÜü¬æ áÇÚ@0Öä�ÞCâ>æ ÝÆÚ6ß¬à\ãBçÇãYç"ß	��ã´áÇà�ÛvCÿvÞWâÜã´æÆâY¼Fá�Ï�|�|4ã´â´ÞWä�á�Ú-0HÝ áÇÚ
ÞCÛ�ãYâYáÇÚ>çÇã8ÞWà�ã�ß	��ã´áÇà�Û ÞaêCá�ä5:�|	|4ãYâ´ÞCäÇá�ÚÇî3�PáÇãÜã´áW¼Fæ�,°çÇâYáÇàFä�á{ÚÇû�á0��ÿ�Ý æ�)�ÛFá{Û�àFæ�)�ÛFáÇè,áÇà�ã�ÿvÞCâY¼FáÇÚ¼Fæ�1,äÇÛFÝÆãYç�Ú æ à�åtß¬âÜè4Þ_ã´æ�)�ÛFáÇÚ�¼FáÎÚ:ã´ßAäx�WÞWü¬á©¼FáÇÚ ã´âYÞCä�áÇÚ�'IÝÆá�Ú�FväH6Fæ áÇâYÚS¼FáÎã´âYÞCä�áÇÚ}¼Fá'ð	|	|��Wá�� àFç0�
ä�áÇÚYÚÜæÆã´áÇà\ã6ÛFà�áBãYâ?9ÇÚLüCâ´ÞCà�¼�á�ÿ�Ý$ÞCäÇá>è,çÇè,ß¬æÆâYá~C{ä�ÞCÛFÚYá¦¼FáBÝ áÇÛFâéü¬âYÞCà�¼�àFß¬è���âYáÅ¼FáBÿRßCæ à\ã´Ú+��î

øùß¬Û�âLÝÆá�Ú¹ècô�è�á�ÚéäH6FÞCè��FâÜá�Ú¹åtß¬àFä�ã´æÆß¬àFàvÞCà\ã�C��X|��FÞCâYÚ�' ã8Þ��FÝÆáaÞCÛU�a��î?÷'á�ã�Fvü¬ÛFâÜá��¢��îH÷{'L�\�u�`0
Ý áÇÚ ÿSá�âÜãYá�Ú0ÞCÛFüCè,áÇà�ãYá�à\ãºÚÜá�àFÚÜæ��FÝÆá�è�á�à\ã70¬è,ÞCæÆÚ�âYáÇÚÜãYá�à\ã0æ à�åtçÇâYæ áÇÛFâYáÇÚ ß¬ÛW¼FáéÝ·û�ßCâ�¼FâÜá5¼Fáª:Å�¡ÿRß¬Û�â¼FáÇÚ'ç�àFáÇâYü¬æÆá�Ú'æÆà�åtç�âÜæ áÇÛFâYáÇÚ�CD¥Z|	|\�Cá��Îîo��Þ(ÿRáÇâÜãYá�¼FáD�;:^� C�ð�|	|^�Cá�� áÇãq�è á�Ú:ãW¼FÛFáÞCÛ
àFß¬à��rä�ßCà2FvàFáÇè,áÇà�ã5¼Fá�ÚPãYâ´ÞCäÇá�Ú-02)�ÛFæ°ÚÜß¬à\ãéÚYÛJ1,ÚYÞCè�è,áÇà�ã¹Ý ß¬àFüCÛFá�Ú]ÿRß¬Û�â0ãYâ´Þaê¬áÇâYÚYáÇâéÝ$Þ�äH6vÞCè��FâÜá¼FáÅ¼Fç�ã´á�ä�ã´æÆß¬à�'LCq�X|=�vÞCâYÚ-0vÝ áÇÚ¹ã´â´ÞWä�á�ÚI¼Fá�ð	|	|©�Wá�� åtßCà�ã��¢ï�|{ä�è áÇà	è�ßF�¬á�à�àFáX��î
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l&monJÂ{Ã��;Â�Ä/Å/°ªÑ@È>Ô�È>Ñ-Í`Ï*È2ÐW×�Ó�ÍÉÑ@ÕZÚ;ÓBÇ~Ð�ÈJÐUÑ@ÓBÚBÈJÐ�ÇHÍÉÑ@ËØÏ*ÍÉÓBÇ�Ô�ÕZÑ�Ê*Ó=ÔØÑ@È�q>Ñ@ÕfÖ}Ö}Ó�×�Ó=Ñ@ÓBÚ|sÎÓ/Ñ-Ú|s�Ó×ØÓ5Ê�Õq×ØÏ�Ñ@ÓBÚXÍ`Ï�È2Ð�±8Ó/Ðn�LÈ2ÐÎÚXÍ`Ï�È2Ð�×ØÓGÊ<Ò Æ/Ð�ÓBÑ8qJÏ�Ó5ÓBÍ�×�Ó¯Ê*Õq×8Ï�ÇHÍÉÕfÐ�Ú;Ó5×ØÓ5×ØÆBÑ7Ï*ÙJÓët
cÌËZe?>>e�g ² �u�`lFÏ��ª�|Ï��9A½»5tZ���`l,S;kL�Ls;�DlH�@k<�*n�p-l
�PáÇãÜã´á ¼Fß¬àFàFçÇá áÇÚÜã	ÿFâYæÆè,ßCâ�¼Fæ ÞCÝ á*ÿRßCÛFâ�Ý áhÿFâÜß	�FÝ�9Çè,áU)�ÛFæBàFßCÛFÚ�æ à\ã´çÇâYá�ÚÜÚYá/0 ä�ÞCâ�á�ÝÆÝ á�êWÞ¼Fç�ã´á�âÜè,æÆàFá�â+¼FæÆâYáÇäÇã´áÇè,áÇà\ãùÝ ÞéÿFâYçÇä�æ ÚÜæ ß¬à�ÞCäÇä�áÇÚYÚYæ*�FÝ á®ÚÜÛFâùÝ·û�çÇàFá�âÜü¬æ á:¼�á�Ú2àFá�Û�ãYâYæÆàFß¬Ú�îB�Há�ÚHã´Þ��FÝ á�ÞCÛ���¢��î�:4áÇã��¢��î��áÇãBÝ áÇÚ�Fvü¬Û�âYá�Ú��¢��î�¥á�ã��¢��î�:4è,ßCà�ãYâYáÇà�ã�Ý á�Ú>âÜç�ÚÜÛFÝÆã´ÞWã´Ú�ß���ã´áÇàAÛ�Ú�áÇàhåtß¬àFäÇãYæ ß¬à^¼Fá

Ýìû¥ç�à�á�âYüCæ áÆ¼�á'Ýìû¥ç�ÝÆá�äÇãYâYß¬à¤¼Fá'âÜá�ä�Û�Ý�áÇãY¼Fá'Ý$Þc¼Fæ Ú:ã8ÞCà�ä�á©¼FáÆ¼Fç�âÜæÆê¬á/0°ÿSß¬ÛFâ�ÝÆá�ÚS¼Fá�Û���è,çÇÝ$ÞCà�ü¬á�Ú&C�X|{áÇã;³�|=�vÞWâYÚ�îR êCá�ä�ÛFà^¼Fç�ã´áÇäÇã´áÇÛFâ6âYÞCÿFæ�¼Fá�åtß¬àFä�ã´æ ßCàFàvÞCà\ã&C`³/|5�vÞWâYÚ�'tã´Þ��FÝ á�ÞCÛ4�¢��î�:{á�ã&FFü¬ÛFâYá��¢��î�¥f�j0vÝ Þ
âYçÇÚYß¬ÝÆÛ�ã´æÆß¬à4ß���ã´áÇàAÛ�á�ÿRßCÛFây¼FáÇÚPã´âYÞCä�áÇÚy¼Fáx�X|	|��Wá��¡á�Ú:ã%ÞCÚÜÚYá@©�åIÞWæ��FÝÆá�0�ÞCÝÆÝ$ÞCà\ã`¼Fá©ÙX�ÌùPÿRßCÛFâ]Û�àFá¼FçÇâYæÆêCá�¼�á5��è·C{ÿFâÜá�Ú?)�ÛFá ¢ ��ù%ÿRßCÛFâ%ÛFàFáÅ¼Fç�âÜæÆêCá�¼Fá�ð"è	îFë®ÝÆÝ á>ÚÇû£ÞCè�ç�ÝÆæ ß¬âÜá6ã´âu9�Ú%â´ÞWÿFæÂ¼FáÇè,áÇà\ã
Ý ßCâYÚ?)�ÛFá�Ý·û�çÇàFá�âÜü¬æ á�ÞCÛ�ü¬è,áÇà\ã´á�0ºÚÜÛFâÜãYß¬Û�ã�ÿSß¬ÛFâ"Ý áÇÚ{ü¬â´ÞCà»¼Fá�Úc¼Fæ Ú:ã8ÞCà�ä�á�Ú�¼Fá�¼FçÇâYæ@ê¬áCî �Pá�ã,á`,°á�ã
á�Ú:ã}¼2ã�ÞCÛ	ä�ß¬è�ÿFâYßCè,æÆÚ�C�á`,°áÇäÇãYÛFá�â ÚYÛFâLÝ$Þ"Ý ß¬à�ü¬ÛFá�Û�âÄ¼Öû£ÞF½ÜÛFÚÜãYá�è�á�à\ã70Sä�á�)�ÛÖû�ßCà�ÿRáÇÛ�ã%ê¬ß¬æÆâ%á�à
ä�ßCè,ÿvÞWâ´ÞCà\ã%Ý áÇÚ¹ã8Þ���Ý áaÞWÛ����¢��î��>áÇã��¢��î�¥Fî
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åÏàáÅÇÌFàæÊP¼3ÑáÌ�Í¯Ê#ÄÇÎ,Æò¼ÇÆ#¼Çç®È�Ñè�Æ"Ê#Å3Ð�ÉdÆ,Ä/Í¯Æ�0=é3àáÅÇÌêàìëËÊ#àÐ�Ã�È�ÑÍ+63ÉdÆFÌ�ç,àáÆ,Î,Í¯ÑÃ�ÄÇÄÇÆPÅÇÄ3Æ"Ð#È¯Ê#Ä�¼3Æ

àáÃ#ÄÇÐ�ÅÇÆ,ÅÇÈ�¼�ëâÊJ½�ÅÇÌíÍ¯Æ,ÉdÆ,Ä�Í�é�Ã�Å3È�È�Æ,Ì�éJÆ®ÎNÍ¯Æ®È�àæÊBÎ,Ã�Ä/Í¯È�Ê#ÑáÄ/Í¯Æ � þDÿ3ÕÌ�îÆ®Î®ÑÖÄ�ëïÆ®Ì�Í�éªÊ#Ì�Ð�ô,ÄªÊ#Ä/Í�éJÃ�ÅÇÈÂàáÆ,Ì
Ð�È�Ê#Ä�¼ÇÆ,Ì�ç,ÄÇÆ®È�Ð�ÑáÆ,Ì@0�Î®Ê#È�Ã�ÄÓÈ�Æ,Ì�Í¯ÆkÄÇÆNÍ�Í¯Æ,ÉdÆ,Ä/ÍÂÆ,ÄÅ¼ÇÆ®Ì�Ì�Ã�ÅÇÌ�¼ÇÆÏàæÊ�è�Ê#àÆ®ÅÇÈ � ð ��z ¨�� ¼ÇÅ6Í¯Ê#ñÇàÆ�Ê#Å�ò¢�3Õxò	0
Í¯Ã#Å3Í=Æ®ÄpÈ�Æ,Ì�éJÆ®ÎNÍ1Ê#Ä/Í<àæÊZÎ,Ã�Ä/Í¯È�Ê#ÑáÄ/Í¯Æ � þDÿTÕªå�Ê�È=Î®Ã�Ä/Í¯È�Æ�0{C�ñªÊ�Ì�Ì�Æóç,ÄÇÆ®È�Ð�ÑáÆ/0ÇÎ®ÆNÍ�Í�ÆHÊ�ÅÇÐ�É\Æ®Ä/Í1Ê�Í�ÑáÃ�Ä¼ÇÆdàæÊêàáÃ�Ä3Ð�ÅÇÆ®Å3È�¼�ëâÊJ½�ÅÇÌíÍ¯Æ,ÉdÆ,Ä�ÍÆ¼ÇÆ,èTÑÆ®Ä/Í*Î,È�ÑÍ�Ñ�)�ÅÇÆ/0�Î�Ê#È6Ã�ÄÑ¼3ç®éªÊ#Ì�Ì�ÆoàáÊ#È�Ð#Æ®É\Æ®Ä/Í6àæÊFàáÃ�ÄÇÐ#ÅÇÆ®ÅÇÈ� ð
��z ¨�� 'LCoòX|	|©�#Æ��x0 � ð ��z ¨�� !ÖÜ»ß Û�Î®ÉrÊ#àáÃ�È�Ì�)�ÅÇÆÓà	ëâÊJ½�ÅÇÌíÍ¯Æ®É\Æ®Ä/Í9Æ,Ì�Í9ôõÊ#ÑÍîÌ�ÅÇÈ9Æ,Ä�èTÑÈ�Ã�ÄPòóÎ®É`öNÕ
÷�Ã�È�Ìu)TÅ�ëâÃ�ÄÁ¼ÇÑÉdÑÄTÅ3Æ`àæÊjéÇÈ�Æ,Ì�Ì�ÑÃ�Ä80�àáÊ^¼ÇçNèÖÑáÊ�Í¯ÑÃ�ÄP¼ÇÆNèTÑáÆ®Ä/Í\éÇàÅÇÌZôõÊ#ÑñÇàáÆdÐ�ÈÔå#Î,ÆqC$àæÊ^¼3ÑáÉ\Ñð�

Ä�Å3Í¯ÑÃ�Ä ¼ÇÆpàæÊò¼ÇÆ®Ä3Ì�ÑÍ�ç�¼ÇÅøÉ\ç®àáÊ#ÄÇÐ�Æ/0�Æ,Í\Î,ÆjÉdÊ#àáÐ#È�çoàìëËÊ#Å3Ð�ÉdÆ,Ä/Í1Ê�Í�ÑáÃ�ÄP¼3ÆpàáÊ$éÇÈ�Ã�éJÃ�ÈíÍ¯ÑáÃ#Ä ¼ÇÆ)�ÅÇÆ®Ä3ÎH6ÇÆ®È4'LCøòX|	| �#Æ��x0îàæÊ ¼Çç,èTÑáÊ�Í¯ÑÃ�ÄmÉ\ÃF��Æ®Ä3ÄÇÆ^¼ÇÆùòX|�ùdÆ,Ì�ÍêÃ#ñ3Í¯Æ,ÄTÅ3Æ$Ê#éÇÈu9®Ì`Å3ÄúéªÊ#È�Î®Ã�ÅÇÈ�Ìõ |3Õ?ãÓÎ®É`öNÕÖå�Ê#È:Î®Ã�Ä/Í�È�Æ�0TÎ®ÆNÍ�Í�ÆY¼ÇÑáÉ\ÑáÄ�Å3Í�ÑáÃ�Ä�¼ÇÆBéÇÈ�Æ,Ì�Ì�ÑáÃ�ÄêÊ�ÅÇÐ�É\Æ®Ä/Í¯ÆBàæÊóè#Ê�àáÆ®Å3È ¼ÇÅ`Î®ÃTÆ-1\Î®ÑÆ®Ä/Í¼ÇÆ\¼ÇÑ*,�ÅÇÌ�ÑáÃ�Ä80ÏÆNÍ�¼ÇÃ#ÄÇÎ!Ê�ÅÇÐ�É\Æ®Ä/Í¯ÆpàæÊ#¼ÇÑáÌ�é�Æ,È�Ì�ÑáÃ�ÄÁ¼ÇÆ®Ìdé�Ã#ÑáÄ/Í¯Ìc¼ÇÅmÄ�ÅªÊ�Ð�ÆjéJÃ�ÅÇÈ\ÅÇÄÇÆjÉ�ô,ÉdÆ¼ÇÑÌ�Í1Ê�ÄÇÎ®ÆÅ¼ÇÆÅ¼Çç,È�Ñè#Æ#Õ
÷ÏëâÆ`,�ÆNÍ}¼ÇÆÓàáÊ�ñÇÊ#ÑáÌ�Ì�Æ¦¼ÇÆÓéÇÈ�Æ,Ì�Ì�ÑÃ�ÄpÆ®Ì�ÍBÐ�àÃ�ñªÊ#àÆ®É\Æ®Ä/Í=ñÇç,ÄÇç-F{)�ÅÇÆ/0�Î,Ã�ÉdÉ\ÆóàáÆóÉ\Ã�Ä/Í¯È�Æ®Ä/Í<àáÆ,Ì

È�ç,Ì�ÅÇàxÍ1Ê�Í�ÌY¼ÇÅlÍ¯Ê#ñÇàáÆ®Ê#Å�ò¢�ÖÕ£�`ÆNÍ�¼ÇÆ*àáÊ5FªÐ#ÅÇÈ�Æoòa�3Õ´:TÕ°�îÆNÍÓÆ-,�Æ,ÍóÌ�ÆZôõÊ#ÑÍBÌ�Å3È�Í¯Ã#Å3ÍÓÌ�Æ,Ä�Í�ÑáÈ�CoñªÊ#Ì�Ì�Æ
ç®Ä3Æ®È�Ð#ÑáÆ\Æ,Í*éJÃ�ÅÇÈ6àáÆ,ÌZÐ�È�Ê#Ä�¼ÇÆ,ÌZàÃ�ÄÇÐ�ÅÇÆ,ÅÇÈ�Ì¦¼ÇÆ�¼Çç®È�Ñè�ÆD'õéÇÈ�Æ®Ìu)TÅ3Æ���ù�¼ÇÆdÉdÑÆ®Å��àC"òX|	|\�#Æ��ûÆNÍ
ÔnÉ`ö`0ÏÎ®Ê#È\Ã�ÄøéJÆ®ÅÖÍoÊ�Í�Í¯Æ,ÑáÄ�¼ÇÈ�ÆjÅ3ÄmÎ®Ã#ÉdéÇÈ�Ã�É\ÑáÌ�Ì�Å3ÈdàáÊ"àÃ�ÄÇÐ�ÅÇÆ,ÅÇÈ�¼�ëâÊJ½�ÅÇÌ�Í�Æ®É\Æ®Ä/Í�)�ÅÇÑ<ç,Í¯Ê#ÑÍ
ÑáÉ\éJÃ�Ì�Ì�ÑáñÇàÆ¯CP³�|jñªÊ#È�Ì,ÕoéDÊ#Ä3Ì�àáÆ®ÌHÎ�Ê#Ì�É\Ã�ÑÄÇÌÆ¼ÇÑ�1\Î®ÑáàÆ®Ì-0ÂÎ,Æ,Í�Í�ÆêñªÊ#ÑÌ�Ì�ÆÀ¼ÇÆêéÇÈ�Æ,Ì�Ì�ÑáÃ�ÄüéJÆ®È�ÉdÆNÍ¼�ëâÊ#É\ç®àáÑÃ�È�Æ,ÈîàáÊ�é3È�ç®Î,ÑáÌ�ÑáÃ�Ä�¼�ëïÆ®Ä/èTÑáÈ�Ã�Änò ù Õ



æ#çLK [ ç�è¬éëê7M>NBO�PLQ+ì»ê;P�í�QSR�MUTwì4R�PLN;M�îÌê;P�íÎQyR�MUT)ïðé>TVM�îÌêXNJí�QyR�M¹N;M�î Y T K ��ñ
ßÏÈ�È�Æ®ÅÇÈ9Ì�Å3È<àáÊ©¼ÇÑáÈ�Æ®ÎNÍ¯ÑáÃ#Äv'wù1ö]ÏÄÇÆ,È�Ð�ÑÆ5'w�#Æ��óö � � ñLðBÒäòÓÉ � � ñ<ð;Ò ¥\É � � ñ<ð;Ò^Ô�É

òX|�| òX:ÖÕ?ã ³�|3Õxò ³�³ÖÕËã
³�|�| ò7|3Õ´: òF÷3ÕË³ ò7¥ÇÕ�:¥Z|�| ÔÖÕ´: Ô3Õ�� ×3ÕË³
Ô	|�| :TÕ?ã :ÖÕ�: :ÖÕâÔ

ØTÙ�ÚZÂ\Ã��;Â?�;Å/¡mÑ@Ñ@Ó/Ë�Ñ-ÇGÇ`ËÎÑ�Ê�Õ4×8Ï�Ñ-Ó/ÚXÍ`Ï�ÈJÐyÓBÇHÍ`ÏÌÖ�Æ/ÓUÓ/ÐïËÎÍ`Ï�ÊÌÏ�ÇÉÕfÐ2Í¯×�Ó/Ç5Ú|sÎÕfÖÀrØÑ-Ó/Ç5Ñ@ÕZÔØÏ�×ØÓBÇ5ÓBÍË�ÐàÖ�Æ�Ê*ÕfÐ�q>ÓoY=ÓF[ýq$_ÜaBY*co[b F_þa9cWY`f�g�Þl �À¬r�ÕZÑ@Ç�ÓBÍ6hTÀTÀji�t
cÌËZe?>>e´º ² �@k<�*n�»2kL�Ls;�}tElBA½»*ALs;�ÖÿÃÏ>lJÏ/�&tEl�tEpH�u��öXl

÷�ÆÓÍ¯Ê#ñÇàÆ�Ê#ÅPò¢�3ÕËãZÉ\Ã�Ä/Í¯È�ÆÓàìëâÆ,Ì�Í¯ÑÉ`Ê(Í¯ÑáÃ#Ä`Ã�ñ3Í�Æ®Ä�ÅÇÆ6Ì�ÅÇÈ9àáÊ*àáÃ�ÄÇÐ#ÅÇÆ®ÅÇÈÄ¼3Æ¦¼3ç®È�Ñxè�ÆÅ¼ÇÆ,Ì9Í�È¯Ê#Î,Æ®Ì-0¼Çç<¼ÇÅÇÑÍ�ÆW¼ÇÆ�àæÊ�¼ÇÑÌ�éJÆ®È�Ì�ÑáÃ#ÄlÍ¯È¯Ê�ÄÇÌ�è#Æ®È�Ì�Æ�¼3Æ®ÌÓé�Ã#ÑáÄ/Í¯Ì�¼ÇÅPÄ�ÅªÊ#Ð#Æ�0�éJÃ�ÅÇÈ�¼ÇÆ,Ì6ÎH6ÇÊ#É*ñÇÈ�Æ®ÌÓÈ¯Ê#é3ÑÂ¼ÇÆ,Ì
Æ,ÍZÅÇÄ�É\ç®àáÊ#ÄÇÐ�Æc¾BÆo7û³^� �5¾<8d7 |ÖÕ´:¤� �:87¾ z ¨=Cl³/|jñªÊ#È�ÌZÆNÍW÷	|	|¤T�Õ��îÆNÍ�Í�ÆoÐ�È¯Ê�Ä�¼ÇÆ®Å3ÈÆ®ÌíÍ<Å3Í¯ÑàáÆDéJÃ�ÅÇÈ=Î,Ã�ÄÇÄªÊ/.Í¯È�ÆóàæÊ�é�Ã#Ì�ÑÍ�ÑáÃ�Ä`Æ7�3Ê#Î,Í�Æ�¼3Åpè#Æ®È�Í�Æ7�\¼ªÊ�ÄÇÌ9àæÊ��9å`��0 Æ,Í<Ì�Ã�ÄFÑÄÇÎ®Æ,È�Í¯ÑxÍ¯Å�¼3Æ¼ÇçNÍ¯Æ®È�ÉdÑÄÇÆ®È�Ê6àìëâÆ,È�È�Æ®ÅÇÈ�ÌA�TÌíÍ¯ç®ÉdÊ�Í�Ñ�)�ÅÇÆ<Ì�ÅÇÈ:àæÊ�¼Çç-FÇÄÇÑÍ�ÑáÃ�Ä�¼ÇÅ\è�Ã�àÅÇÉdÆ�F�¼3ÅÇÎ®ÑÆ®àÃ¼ÇÆ<à	ëïÆ7�ÖéÇç®È�ÑáÆ,ÄÇÎ®Æ�Õ�îÆ®Ì`è�Ê#àÆ®ÅÇÈ�Ì�Ì�Ã�Ä/ÍoÌ�Ã�ÅÇÌ)�§Æ®ÌíÍ¯ÑÉdç,Æ®Ì@0mCnÎ®Ê#ÅÇÌ�Æ^¼ÇÆpàæÊPÉdçNÍ+6ÇÃ�¼ÇÆpÅ3Í¯ÑàáÑÌ�ç®ÆFéJÃ�ÅÇÈ�Î�Ê�àáÎ®Å3àáÆ®È\àáÆ
Ì�ÑÐ�ÉdÊùÍ¯È¯Ê�ÄÇÌ�è#Æ®È�Ì�Æ�09ÉdÊ#ÑáÌoÎ,ÆPñÇÑæÊ#ÑÌoéJÆ®Å3Í\ô,Í�È�ÆPÎ®Ã#È�È�ÑÐ�ç$Ê#ÑÌ�ç,ÉdÆ,Ä�Íà'�Ì�Ã�ÑxÍ�¼ÇÑáÈ�Æ®ÎNÍ¯Æ®É\Æ®Ä/Í�¼ªÊ�ÄÇÌ
à	ëâÊ#àÐ�Ã�È�ÑxÍ+6ÇÉ\Æ�0�Ì�Ã�ÑÍ�éªÊ�È�ÅÇÄÇÆpÎ�Ê#àÑáñÇÈ�Ê�Í¯ÑÃ�Ä öNÕ�÷�Æ®Ì\ÑáÄ3Î®Æ®ÈíÍ¯ÑxÍ¯Å�¼ÇÆ,Ì�È�Æ,àæÊ�Í�Ñè�Æ,Ì�Ì�Ã�Ä/Í\éÇàáÅ3Ì*ô�Ã�È�Í�Æ®Ì5C
ñªÊ#Ì�Ì�Æ6ç®ÄÇÆ,È�Ð�ÑÆÓÆ,Í9ôõÊ#Ñáñ3àáÆ�¼Çç,È�Ñè#Æ�0 Ê#ààæÊ#Ä/Í�¼ÇÆHãÖÕ�|5C\×ÖÕ�¥À�êCFòX|	|W�#Æ�� Æ,ÍS¼ÇÆ��3ÕË³5C�×3ÕÀ¥��ýé�Ã�Å3È
ÅÇÄÇÆÅ¼Çç,È�Ñxè�ÆÅ¼ÇÆ�òHÉpÕ

ß�ÌíÍ¯ÑÉ`Ê�Í�ÑáÃ�ÄÀ¼ÇÆ � � ñLð�'�ÉoöîÆNÍ<Æ®È�È�Æ®ÅÇÈ�Ì�'.Ù|Ð�ö]ÏÄÇÆ,È�Ð�ÑÆ¯'��#Æ��óö � � ñLðDÒ òÓÉ � � ñ<ð;Òâ¥�É � � ñ<ð;Ò^Ô�É
òX|�| Ù�ßHÜ�Ü � Ü»ßHÜ�� 5»ß���Û � Ü�ßË5dX ��ß?Ü�5 � Ü»ß����
³�|�| Ü»ß	��� � Ü»ßHÜ�� 5»ßoXÌX � Ü�ß ¢ X X�ß
�ÌÜ � Ü»ß��#5¥Z|�| Ù�ßHÜ�Ü � Ü»ßHÜdX 5»ßoX�� � Ü�ß ¢ 5 X�ßHÛ�� � Ü»ß Û��
Ô	|�| Ü»ß	��� � Ü»ßHÜ�� 5»ßoX�� � Ü�ß ¢ Ü X�ß
��X � Ü»ß Û�Û

ØTÙ�ÚZÂ\Ã��;Â�`Å/¡mÇÉÍ`Ï�Ö}Õ	Í`Ï�ÈJÐû×ØÓ}Ê�ÕDÊ*È2Ð q2ËÎÓ�ËÎÑ5×�Óq×ØÆBÑ7Ï*ÙJÓ�±wÓ/Ðv�LÈJÐ�ÚXÍ`Ï�ÈJÐû×�Ó�Ê<Ò Æ/Ð�ÓBÑ8qJÏ�Ó�ÓBÍ�×ØÓ}Ê�ÕÊ�ÈJÐ�qJË�Ó/Ë�Ñ ×ØÓ�×ØÆBÑ7Ï�Ù2Ó�×ØÓBÇoÍÉÑ@ÕZÚ;Ó/Ç�±fÔ�ÈJË�Ñ ×ØÓBÇ Ú|s�ÕfÖ�rØÑ@ÓBÇ Ñ@ÕZÔØÏ�×ØÓBÇ ÓBÍ Ë�Ð¯Ö�Æ�Ê�ÕfÐ qJÓ
Y=Óp[r]!_ÜaBY*c`[rÀÃtxÝj_Üa9c(Y`f�g*Þj]TÀ¬rØÕZÑ-Ç~ÓBÍHhTÀÖÀFi�t

÷ÏëâÆ,Ì�Í¯ÑÉ`Ê(Í¯ÑáÃ#Ä¤¼ÇÆHÎ®ÆNÍ�Í¯ÆHÐ�È¯Ê�Ä�¼ÇÆ®Å3È;Ä�ëâÊ`éªÊ#ÌBç,Í�çZÃ�é3Í�ÑáÉ\ÑáÌ�ç®ÆÅ¼ªÊ#ÄÇÌ;à	ëâÊ#àáÐ�Ã#È�ÑÍ?6ÇÉ\ÆDÆ,ÍBÎ®Æ,ÌDÈ�ç0�
Ì�Å3àÍ1Ê(Í¯Ì:¼ÇÆNèÖÈ�Ê#ÑáÆ,Ä/Í ôNÍ¯È�Æ<Ì�Æ®ÄÇÌ�ÑáñÇàÆ®É\Æ®Ä/Í:Ê#É\ç®àáÑÃ�È�ç,Ì@0�Î®Æª)�ÅÇÑªÉdÑÄÇÑáÉ\ÑáÌ�Æ®È�ÊBà	ëïÆ®È�È�Æ,ÅÇÈÏÌA�TÌ�Í�ç®ÉdÊ�Í¯Ñ*)�ÅÇÆ
Ì�Å3È<àáÊ©¼Çç-FÇÄÇÑÍ�ÑáÃ�Ä�¼ÇÅFè�Ã�àÅÇÉ\ÆjF�¼ÇÅÇÎ,ÑáÆ®à3¼3Æ6àìëâÆ0�Öé�ç,È�ÑáÆ,ÄÇÎ®Æ�Õ



K ��� K [ ç ñPO éTÁ Y T êFì»êWÁ=R�MTÁdÁ7PLO Y T�ì»ê;P�íÎQÂÁ
cÌËZe?>>e?> ��l+�7k »dö;l®S�tElBA�� r�p¯A���Ï/n^C"Ï/�

÷�Æ®ÌpÈ�ç®Ì�ÅÇàÍ¯Ê�Í¯Ìq)�ÅÇÆ ¼ÇÃ�Ä3ÄÇÆ®Ä/ÍpÎ®ÆNÍ!Ê�àáÐ�Ã�È�ÑÍ?6ÇÉdÆjé�Ã#ÅÇÈ¬¼ÇÆPà	ëÀ6Çç®àÑáÅÇÉ éÇÅÇÈFéJÆ®È�ÉdÆNÍ�Í¯Æ,Ä/Í�¼ÇÆ
É\Ã�Ä/Í¯È�Æ,È`àìëâÑÄ2�ªÅÇÆ,ÄÇÎ®Æ ¼3Å )TÅ3Æ®ÄÇÎH6ÇÆ,È®Õ9å�Ã�ÅÇÈêÄ�ë ô,Í�È�ÆlÌ�Æ®ÄÇÌ�ÑáñÇàÆD)�Å�ë�C�àìëâÆ`,�ÆNÍ¬¼ÇÅ )�ÅÇÆ,ÄÇÎH6ÇÆ®È-0=àáÆ,Ì
Ì�ÑÉ*ÅÇàáÊ�Í¯ÑÃ�ÄÇÌ�Ã�Ä/Í=ç,Í�çBôõÊ#ÑxÍ¯Æ,Ì�CZÅÇÄ3ÆY¼ÇÆ®Ä3Ì�ÑÍ�çDÎ®Ã#ÄÇÌ�Í¯Ê#Ä/Í¯Æ#ÕÇ÷�Æ;Édç,àæÊ#ÄÇÐ#Æ�C�³/|ZñªÊ#È�Ì�Æ®ÌíÍ=È�Æ,ÉdéÇàáÊ#Î®ç
éªÊ#È�¼ÇÆPàìë�6Çç,àáÑÅÇÉ é3ÅÇÈ}Cm³�³TÕ£�üñªÊ#È�Ìà'���� 5»ß����ÑÙ|Ü�â������¦á8Þ¬â��Lö� =ÆNÍjÎ,Æ®àÅÇÑ�C ò7|�ñÇÊ#È�ÌFÆ®ÌíÍ
È�Æ,Édé3àæÊ#Î,ç!éªÊ#È�¼ÇÆlàìë	!Çç,àáÑÅÇÉ éÇÅÇÈqCúò�³ÖÕ£�nñªÊ#È�Ì#"��$� ¢ ßHÜ%�óÙFÜ�â��&�'�¦á8Þ¬â��LöNÕî÷�Æ®Ì`Í¯Ê#ñÇàáÆ®Ê#Å��
ò¢�3ÕâÔ�Æ,Í6ò¢�3Õâ×�Ì�Ã�Ä/Í&C�Î®Ã�É\éªÊ#È�Æ®È9Ê#Å��êÍ1Ê#ñ3àáÆ�Ê�Å��$ò¢�ÖÕ
(*Æ,Í6ò¢�ÖÕ£�3ÕéDÊ#ÄÇÌ�Î®Æ®ÌÂÎ®Ã�Ä»¼ÇÑÍ�ÑáÃ�ÄÇÌ) �àæÊ<éÇÈ�ç,Î®ÑáÌ�ÑáÃ�Ä6Ì�Å3È�àæÊ�¼ÇÑÈ�Æ®ÎNÍ¯ÑÃ�ÄZÆ,Ì�Í¯ÑÉdç,Æ:Ì,ëËÊ�Édç,àáÑáÃ#È�Æ�Í¯È+*®ÌÂÄÇÆ,Í�Í¯Æ®É\Æ®Ä/Í, 
Î�Ê�È�àæÊ¦¼ÇÑ.-�ÅÇÌ�ÑÃ�ÄoÉ*Å3àÍ¯ÑéÇàáÆ9Æ,Ì�Í=É\Ã�ÑáÄ3Ì:ÑÉdéJÃ�È�Í¯Ê#Ä/Í¯ÆI¼ªÊ#ÄÇÌ=àìë	!3ç®àáÑÅÇÉ éÇÅ3È0/�ÅÇÆ�¼ªÊ#ÄÇÌîàáÆ;É\ç®àáÊ#ÄÇÐ�Æ
Í¯Æ,È�ÄªÊ�ÑáÈ�Æ�"�Î,ô�Õ21ªÐÇÕ�òF÷3ÕxòWöLÕ�÷ÏëïÆ)-�Æ,ÍÂÆ®ÌíÍ�éÇàÅÇÌÂÑÉdéJÃ�ÈíÍ1Ê#Ä/Í43<ñªÊ#Ì�Ì�Æîç,ÄÇÆ®È�Ð�ÑáÆ� �Ê�è#Æ®ÎîÅ3ÄÇÆ�Ê#É\ç®àÑáÃ�È�Ê�Í¯ÑÃ�Ä¼ÇÆ ¥ÇÕË³&3%�3ÕÀ¥dù53;³/|9ñÇÊ#È�Ì) �Æ,Íø¼ÇÆ ÷3Õ?÷63�(ÖÕ�(Ìù73óòX|9ñªÊ#È�Ì®ÕWå�Ã�ÅÇÈ�àáÆ,Ì�Í�È¯Ê#Î,Æ®Ìø¼ÇÆkÔ	|	|Ä�#Æ��8 WàæÊ=éÇÈ�ç,Î®ÑÌ�ÑáÃ#Ä
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àæÊHéÇàáÅÇÌîÐ�È¯Ê#Ä»¼ÇÆ�¼ÇÑáÌ�é�Æ,È�Ì�ÑáÃ�Ä�¼3Æ®Ì=ç®àÆ®ÎNÍ¯È�Ã#ÄÇÌ, �/�ÅÇÑ&¼ÇÑáÉ\ÑáÄ�ÅÇÆBàáÆ®ÌîéÇÈ�Ã�ñ3à�*®É\Æ®ÌîàáÑáç,Ì03*àìëâÑÄÇÆ)E\Î�Ê�Î®ÑÍ�ç#Õ
å�Ê#È6Î®Ã#Ä�Í�È�Æ� �àáÃ�Ì+/TÅ�ëâÃ�Ä"Æ®ÌíÍ$3êôõÊ#ÑñÇàáÆ©¼3ç®È�Ñxè�Æ� �àÆ®ÌÓç®àÆ®ÎNÍ¯È�Ã#ÄÇÌÓÄÇÆ�Ì�Ã�Ä/ÍHéªÊ#Ì6Ê#Ì�Ì�Æ,Õ�¼ÇÑáÌ�é�Æ,È�Ì�ç,Ì

éJÃ�ÅÇÈ`ô,Í¯È�ÆY¼ÇçNÍ¯Æ®ÎNÍ¯ç,Ì�Ì�ç,éªÊ#È�ç,ÉdÆ,Ä/Í�ÕÇ÷ÏëïÑáÄ/Í¯ç,Ð�È¯Ê(Í¯ÑáÃ#Ä�¼ÇÆBÎ®Æ,Ì�ç®àÆ®Î,Í�È�Ã�Ä3ÌîÆ®Ä/Í�È¯Ê�ÖáÄÇÆDÊ#àÃ�È�Ì�ÅÇÄ3ÆDé�Æ,È�Í�Æ¼�ëïÑáÄ3ô�Ã#È�ÉdÊ�Í¯ÑÃ�ÄÇÌkÅ3Í¯ÑàáÆ®ÌQ3*à	ëâÊJ½�ÅÇÌíÍ¯Æ®É\Æ®Ä/Í, ÇÎ®ÆÄ/�ÅÇÑ�È�Æ®Ä�¼FÎ,Æ®Ì=ÎC!ªÊ#ÉZñÇÈ�Æ,Ì<ÑÄÇÆ)E\Î®Ê#Î®Æ,Ì®ÕªßÏÄFÎ®Ã�É\éªÊ=�
È¯Ê�Ä�Í:àáÆ,Ì:È�ç®Ì�ÅÇàÍ¯Ê�Í¯ÌkÃ�ñ3Í�Æ®Ä�ÅÇÌ03\ò2pÓñªÊ#È�ÌJ"�Í¯Ê#ñÇàÆ�Ê#ÅF×pòa�3Õ£�ÓÆ,ÍBò¢�3Õxò�ò<Æ,ÍN1ªÐ�ÅÇÈ�Æ®Ì<ò¢�3Õ�(6Æ,ÍBò¢�3Õâ×/öI /Ã�Ä
è�Ã#ÑÍ`¼�ëâÊ#ÑáààáÆ®Å3È�Ì¹/�ÅÇÆ<àáÆ®Ì`¼ÇÆ,ÅF×\ÍD�ÖéJÆ®Ì ¼ÇÆ<ÎC!ªÊ#É*ñÇÈ�Æ®ÌkÌ�Ã�Ä/Íîç,/�ÅÇÑè�Ê#àÆ®Ä/Í¯Æ,Ì:àÃ�È�Ì+/�ÅÇÆ9àæÊÅ¼ÇÆ®ÄÇÌ�ÑÍ�çS¼ÇÆ,Ì
ç®àÆ®ÎNÍ¯È�Ã#ÄÇÌ�Æ®ÌíÍ�ôõÊ#ÑñÇàáÆ8"õÐ�È�Ê#Ä�¼ÇÆS¼ÇÑáÌíÍ1Ê#Ä3Î®ÆY¼ÇÆ}¼Çç®È�Ñè�Æ;Ã�ÅoÐ�È�Ê#Ä�¼ÇÆDç,ÄÇÆ®È�Ð�ÑáÆ�ö� TÎ#ëïÆ®ÌíÍ&3Æ¼ÇÑáÈ�Æ;àÃ�È�Ì+/TÅ3Æ
àæÊdÈ¯Ê#éÇÑ�¼ÇÑÍ�ç�¼3Åò¼Çç,Í�Æ®Î,Í�Æ®ÅÇÈóÄ�ëâÆ,Ì�ÍÓéªÊ#Ì;Î®È�Å3Î®ÑæÊ�àáÆZéJÃ�ÅÇÈBÎ®Ã�Ä3Ì�Æ®Èíè�Æ,È6àìëâÑÄ3ô�Ã�È�É`Ê�Í�ÑáÃ�Ä�¼ÇÅò¼3ç®ñÇÅ3ÍY¼ÇÆ
àæÊZÍ�È¯Ê#Î,Æ#Õ
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Q¸Ú Ï�ÛJÜIÛ=C?Ý�ÜµÜIÛIÞµß¢Þ¢àAÇCLá�Ï�â¦Ï�ãFÿ�Ý�à�ã�C�A�Ï�Ü=ä�Ý�à»G�A�ÛOå
ADÄpÌ�ÅÇéÇéJÃ�Ì�ÆÓÑÎ®Ñ�/�ÅÇÆÓàÆDÐ/Ê#ÑÄoÄÇÆóéJÆ®È�É\Æ,Í�éÇàáÅÇÌ=àáÊÆ¼ÇçNÍ¯Æ®ÎNÍ¯ÑÃ�Ä�¼�ëâÅ3ÄpÌ�Æ®ÅÇà�ç,àáÆ,Î,Í¯È�Ã�ÄêÉdÊ#ÑáÌ ¼ÇÆ

³F ÇÎ,Æ'/�ÅÇÑ�Ì�Æ®É*ñ3àáÆóéÇàÅÇÌ9È�ç�Ê�àáÑáÌíÍ¯ÆDéJÃ�ÅÇÈ=Î,Æ6ÍD�TéJÆÅ¼ÇÆÓÎC!ªÊ#É*ñÇÈ�Æ®Ì,Õ
÷�ÆBÄÇÃ#É*ñÇÈ�Æ�¼ÇÆ9Í¯È�Ê#Î®Æ,Ì:éJÃ�ÅÇÈ�àÆ®Ìµ/�ÅÇÆ,àáàÆ®Ì�Ã�Ä\Ä�ëËÊ�È�È�Ñxè�Æ9éÇàÅÇÌQ3Å¼ÇÑÌ�Í¯ÑÄÇÐ�ÅÇÆ,ÈÏàáÆ�¼Çç,ñÇÅ3Í ¼ÇÆBàáÊM1ªÄ¼ÇÆNèÖÑÆ®Ä/Í:Ê#àáÃ#È�ÌÂÍ�Èµ*,ÌkÑÉdéJÃ�ÈíÍ1Ê#Ä/Í6"�É*ÅÇàxÍ¯Ñáé3àáÑáç�éªÊ�ÈK÷/öNÕ#÷�ÊóéÇÈ�ç®Î,ÑáÌ�ÑÃ�Ä�Ê#ÄÇÐ#ÅÇàæÊ#ÑÈ�Æ:ÎC!TÅÖÍ¯Æ=ô�Ã�È�Í�Æ®É\Æ®Ä/Í_ 

Æ,ÍDÑáà+¼ÇÆ,èTÑÆ®Ä/ÍDÍ¯È+*®ÌY¼3Ñ.E\Î®ÑàáÆ¦¼ÇÆ*È�Æ,Î®Ã�Ä3Ì�Í¯È�ÅÇÑáÈ�ÆZÅÇÄ$Ì�é�Æ,Î,Í�È�Æ©¼ÇÆZÄÇÆ®Å3Í�È�ÑÄÇÃoÑáÄÖô�ç®È�ÑÆ®ÅÇÈ�3Pn�p�pÀ�#Æ��8 
Î#ëïÆ®ÌíÍ=3¦¼ÇÑáÈ�Æ�/�Å�ëïÃ�ÄoÄÇÆ<è�Ã�ÑxÍîé3àáÅÇÌkàæÊÓÎ®Ã�É\éJÃ�Ì¯Ê#Ä/Í�Æçæ�æ�Õ>èîÆNÍ�Í�Æ;Ã�é3Í�ÑáÃ�Ä\Æ®ÌíÍ5¼ÇÃ#ÄÇÎ;àáÊ#ÑáÌ�Ì�ç®ÆI¼ÇÆBÎ,é#Í�ç
éJÃ�ÅÇÈ=àáÆóÉ\Ã�É\Æ®Ä/Í�Õ
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5ô�¯w ±\²+³W´�µHõD¶#·2ö�÷¸²KõD¶°³µö)¹»º
÷�ÆjñÇÅÖÍÀ¼ÇÆpÎ®ÆNÍ�Í�ÆjçNÍ¯Å�¼ÇÆjÆ®ÌíÍÀ¼ÇÆpÌ�ÑÉ*ÅÇàÆ®È�àáÆFÌ�é�Æ,Î,Í¯È�Æ¤¼3Æ®Ì`Ä3Æ®Å3Í�È�ÑáÄ3Ã�Ì�Ì�Ã�àáÊ#ÑáÈ�Æ®Ì�¼ÇÆpñªÊ#Ì�Ì�Æ

ç®Ä3Æ®È�Ð#ÑáÆHÍ�Æ®à5/�Å�ëâÑà�Ì�Æ®È�ÊdèTÅ$éªÊ#ÈS¾;ß�÷�÷¦ø ¿  JÆ®Ä!Í�Æ®ÄªÊ#Ä/Í;Î®Ã�É\é3Í¯Æ�¼ÇÆ®ÌS¼ÇÑè#Æ®È�ÌDÈ�ç,Ì�ÅÇàxÍ1Ê�Í�ÌBô�Ã�ÅÇÈ�ÄÇÑáÌ
éªÊ#ÈkàáÆ,Ì�éÇÈ�ç,Î®ç8¼3Æ®Ä/Í¯Æ,Ì=Ì�ÑáÉZÅÇàæÊ�Í�ÑáÃ�Ä3Ì®Õ�èîÆNÍ�Í�Æ;Ì�ÑÉ*ÅÇàáÊ�Í¯ÑÃ�Ä�é�Æ,È�É\Æ,ÍîÊ#ÅÇÌ�Ì�ÑÃ¼ÇÆ;Ð#ç®ÄÇç,È�Æ®È`¼ÇÅdñÇÈ�ÅÇÑxÍ`¼ÇÆ
ô�Ã�Ä�¼FÆNÍS¼3ÆÓÍ�Æ®ÌíÍ¯Æ®È<àæÊ*É\ç,Íµ!ÇÃ�¼ÇÆ�¼ÇÆÓÌ�Ã�Å3Ì�Í¯È�Ê#Î,Í�ÑáÃ�Ä\¼ÇÆÓÎ®ÆÓñÇÈ�ÅÇÑÍ®Õ

4 éªÊ#È�Í�ÑáÈ�¼�ëâÅ3ÄÇÆ;Ê�¼ªÊ#é3Í¯Ê�Í¯ÑÃ�Ä©¼ÇÅ\éÇÈ�Ã#Ð�È¯Ê#É\É\Æy¼ÇÆ�ù�Õ�9îÃ�Ä/èTÑáÎ,ÑáÄÇÑ¦"õÎ®Ã#ÉdÉ*Å3ÄÇÑáÎ®Ê�Í¯ÑÃ�Ä*éÇÈ�ÑèTç®Æ�ö
Æ,Í+¼3Æ®Ì�È�ç,Ì�ÅÇàxÍ1Ê�Í�Ìø¼3ÆÏàæÊ�éªÊ#ÈíÍ¯ÑÆ�ò2ú3Õ|nÇÕ�(F �ÄÇÃ�Å3Ì�é�Ã�ÅÖè�Ã�ÄÇÌ�Î,Ã�ÉdéÇÊ#È�Æ,È�àáÆ®Ì�éJÃ�Ì�Ì�Ñáñ3ÑáàáÑxÍ¯ç,Ì�/�Å�ëïÃ�-�È�Æ®Ä/Í�àáÆ,Ì¼ÇÑ;-�ç,È�Æ®Ä/Í�Ì:É\ç®àáÊ#ÄÇÐ�Æ,ÌÏÐ/Ê�Õ®Æ,ÅF×�Õ�ûBÃ�ÅÇÌ�éJÃ�ÅÇÈ�È�Ã�ÄÇÌ:Ê#ÑÄÇÌ�Ñ�¼3ç)1ªÄÇÑÈ�àáÆ®Ì�Î®Ê#È¯Ê#ÎNÍ¯ç,È�ÑáÌíÍ¯Ñ./TÅ3Æ®Ì�ÉdÑÄÇÑáÉdÊ#àÆ®Ì
/�ÅÇÆc¼ÇÃ�ÑÍ6Ê�è#Ã�ÑáÈóàÆc¼3ç,Í¯Æ,Î,Í�Æ®ÅÇÈ6é�Ã#ÅÇÈÓÃ�ñ3Í¯Æ,ÄÇÑáÈóÅ3ÄùÌ�éJÆ®ÎNÍ¯È�Æ�¼�ëïÅÇÄÇÆ\È�ç,Ì�Ã�àÅ3Í¯ÑÃ�Ä$Ì�ÅFEdÌ�Ê#Ä/Í¯Ædé�Ã�Å3È
Ì�ç,éªÊ#È�Æ®È9àáÆ,Ì<Î,Ã�Ä/Í¯È�ÑáñÇÅ3Í�ÑáÃ�Ä3ÌLæ�æpÆ,Í�üý9îÆ�Õ

5ô�¯;þ Ç^µ�·�Ésÿ_ö��S³µöD¹»ºà´ ²��çÿ�¹��?ÿ�¶�÷ ÷Êµ
÷ÏëËÊ#àÐ�Ã�È�ÑÍý!3ÉdÆ ¼3Æ"àáÊt1ªÐ�ÅÇÈ�ÆøòWãTÕòPÉ\Ã�Ä/Í¯È�ÆPàáÊ�ÌíÍ¯È�ÅÇÎ,Í�ÅÇÈ�Æ"Ð�ç®Ä3ç®È¯Ê�àáÆ#¼ÇÅ éÇÈ�Ã�Ð#È¯Ê#É\ÉdÆ^¼ÇÆ

È�Æ,Î®Ã�Ä3Ì�Í¯È�ÅÇÎ,Í�ÑáÃ�Äò¼3ÅlÌ�éJÆ®ÎNÍ¯È�ÆW¼3Æ*ÄÇÆ®ÅÖÍ¯È�ÑÄÇÃ�Ì,Õ�÷�Ê`éÇÈ�Æ®É\Ñ�*,È�ÆZçNÍ1Ê#éJÆ*Æ,Ì�Í�¼ÇÆZÎ�Ê#àÎ®ÅÇàÆ®È<àáÆZÄ3Ã�É*ñÇÈ�Æ
Í¯Ã�Í1Ê#à�¼�ëâçNèTç®ÄÇÆ,ÉdÆ,Ä�Í�ÌM"�Î#ëïÆ®ÌíÍç3Å¼3ÑáÈ�Æîç,èTç®ÄÇÆ,ÉdÆ,Ä/Í¯Ì�ÄÇÆ®ÅÖÍ¯È�ÑÄÇÃ�Ìk7 ñÇÈ�Å3ÑÍ:¼ÇÆ�ô�Ã#Ä�¼ öî3DÌ�ÑáÉ*ÅÇàÆ®ÈÂé�Ã�Å3È
ÅÇÄÇÆÅ¼ÇÅ3È�ç®Æ¦¼ÇÆÓéÇÈ�ÑáÌ�Æ�¼3Æ¦¼3Ã�ÄÇÄÇç,Æ®Ì61>×Öç®Æ#Õ

÷�ÆpÄ3Ã�É*ñÇÈ�Æ¬¼�ëâçNè�ç,ÄÇÆ®É\Æ®Ä/Í¯Ì`ÄÇÆ®Å3Í�È�ÑÄÇÃPÆ®Ì�Í\Î®Ê#àáÎ,ÅÇàáçH3$éªÊ#ÈíÍ¯ÑÈ©¼ÇÅvÌ�éJÆ®Î,Í�È�Æ�¼ÇÆ,ÌdÄÇÆ,Å3Í¯È�ÑáÄÇÃ#Ì
Ì�Ã#àæÊ#ÑÈ�Æ®ÌJ"¢9îÊ�!ÇÎ�Ê�àáàJÆ,Í9Ê#àìÕ. ò�×#×�Ô/ö� �¼ÇÆDàáÊHÌ�Æ®Î,Í�ÑáÃ�ÄêÆ�E\Î�Ê#Î,Æ�¼ÇÆY¼ÇÑ;-�ÅÇÌ�ÑáÃ�ÄdÄÇÆ®ÅÖÍ¯È�ÑÄÇÃ���ç®àáÆ,Î,Í�È�Ã�ÄêÆNÍ¼ÇÅPÄÇÃ�ÉZñÇÈ�Æ©¼�ëâç,àáÆ®ÎNÍ¯È�Ã�ÄÇÌ�¼ªÊ#Ä3ÌóàæÊ`Î,ÑáñÇàÆ� JÎ®ÆW¼ÇÆ,È�ÄÇÑÆ®ÈDçNÍ1Ê#Ä/ÍÓÎ�Ê�àáÎ®Å3àáç�3oéªÊ�È�Í¯ÑÈ}¼ÇÆ,ÌóÎ®Ã�Ä»¼ÇÑÍ�ÑáÃ�ÄÇÌ¼ªÊ#Ä3Ì*àæÊ��9åNè "w¼3Æ®ÄÇÌ�ÑÍ¯ç� �É\ç®àáÊ#ÄÇÐ�Æ\Å3Í¯ÑàáÑÌ�ç�Æ,Í*è#Ã�àáÅ3ÉdÆ�¼ÇÆoàæÊ��9åçè=öNÕÏ÷�Æ`ñ3È�ÅÇÑxÍ©¼ÇÆ`ô�Ã#Ä�¼�Æ®ÌíÍ
Î�Ê�àáÎ®Å3àáç�3êéªÊ#ÈíÍ¯ÑÈY¼ÇÆ�àæÊoÌ�Æ®Î,Í�ÑáÃ�ÄPÆ�EdÎ®Ê#Î®Æc¼ÇÆ�àæÊ�¼3Ñ.-�ÅÇÌ�ÑÃ�ÄxèîÃ�É\é3Í¯Ã�Ä� °¼ÇÅPÄÇÃ�É*ñ3È�ÆW¼ÇÆ�¼Çç,Ì�ÑáÄ	�
Í¯ç,Ð�È¯Ê(Í¯ÑáÃ#Ä$éªÊ#È ½�Ã�ÅÇÈóé3È�Ã�è�Æ,ÄªÊ#Ä/ÍÆ¼3Æ\àáÊ
�9åNè��DÆ,ÍÅ¼ÇÅ"ÄÇÃ�ÉZñÇÈ�ÆW¼�ëïç®àÆ®ÎNÍ¯È�Ã#ÄÇÌÅ¼ªÊ#ÄÇÌÓàáÆ�É\ç®àáÊ#ÄÇÐ�Æ
Ð/Ê�Õ,Æ®ÅF×�Õ ÷Ïëïç®ÄÇÆ,È�Ð�ÑÆ�¼ÇÆóÎ®Æ,Ì<é>!ÇÃ#Í¯Ã#ÄÇÌ=Æ®ÌíÍBç,ÎC!ªÊ#Ä/Í¯ÑàáàÃ�ÄÇÄÇç,ÆDéªÊ#È<ãZÈ�Ê#ÑáÆ,ÌÄ¼ÇÆóàæÊZÎC!ÇÊ�ÖæÄÇÆ�<È¯Ê#Ä3ÑáÅÇÉ
���=!ÇÃ�È�ÑáÅÇÉpÕ

÷ÏëâçNÍ1Ê#éJÆZÌ�ÅÇÑè�Ê#Ä/Í¯Æ<"õéJÃ�Ì�ÑxÍ¯ÑÃ�Ä�¼ÇÅ��ÖÃ�àÆ®Ñà öîÐ�ç,Ä�*®È�ÆZÅÇÄÇÆHé�Ã#Ì�ÑÍ�ÑáÃ�ÄjÊ#àç�Ê�Í�Ã�ÑáÈ�Æ�¼ÇÅ��ÖÃ�àÆ®Ñà�é�Ã�Å3È
��� « ¤�£ §s§�¨ ¤�¡��,£k¡îª ¨ £2ª4¥	¡��s ¢£k©	ª ¬ ¡�� ¨�«�¬ _©�¡ « ª ¬ £ ²�� ¥�© «s¬  ¢¡L¡Âª ¬ ¡+¤¦¡®¯,ª� ¢´ ° ©|ª�´+¤ ¬ ¡¹¥ ������ "!
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à	ëïç,èTç,ÄÇÆ®É\Æ®Ä/ÍHÎ®Ã�ÄÇÌ�Ñ�=Çç,È�ç�Õ5èîÆ,Í�Í�ÆdéJÃ�Ì�ÑÍ¯ÑÃ�Ä$Æ®ÌíÍ6ÑáÉ\é�Ã�ÈíÍ1Ê#Ä/Í�Æ*é�Ã#ÅÇÈÓàæÊoÉ\ç,Íý!3Ã>=ÇÆ?=ÇÆ�È�ç$=ÇÅÇÎNÍ¯ÑÃ�Ä
=ÇÅpñÇÈ�Å3ÑÍ@=ÇÆóô�Ã�ÄA=FÆNÍBéJÃ�ÅÇÈB=3ç,Í¯Æ,È�É\ÑáÄÇÆ,È=àæÊC=ÇÑÈ�Æ®ÎNÍ¯ÑÃ�Ä
=�ëïÅÇÄjçNèTç®ÄÇÆ,ÉdÆ,Ä�ÍBÄÇÆ,Å3Í¯È�ÑáÄÇÃÇÕ

÷�Ê6Ð�ç,ÄÇç®È�Ê�Í¯ÑÃ�ÄC=�ëïÅÇÄ`çNè�ç,ÄÇÆ®É\Æ®Ä/Í:Î®Ã�ÄÇÌ�ÑáÌíÍ¯Æ&3D=3ç,Í¯Æ,È�É\ÑáÄÇÆ,ÈÏàáÆ�ÍFETéJÆ�=3Æ<éÇÊ#È�Í�ÑáÎ®Å3àáÆ0/�ÅÇÑ ÑáÄ/Í�Æ®ÈG�
Ê#Ð�ÑxÍ_ JÆ®ÄPÈ�Æ,Ì�éJÆ®ÎNÍ1Ê#Ä/ÍÓàáÆZÄÇÃ�É*ñÇÈ�Æ&=�ëïç,è#ç®ÄÇÆ,ÉdÆ,Ä�Í�ÌHÄ3Æ®Å3Í�È�ÑáÄ3Ã�ÌDéªÊ#È;È¯Ê#éÇéJÃ�ÈíÍÓÊ#Å$ñÇÈ�ÅÇÑÍH=ÇÆ*ô�Ã�ÄA=�Õ
èîÆ,Í�Í¯Æ6ç,Í¯Ê#é�ÆD=ÇçNÍ¯Æ®È�ÉdÑÄÇÆÓàáÆÓÄÇÃ�ÉZñÇÈ�Æ�=�ëïÑáÄ/Í¯Æ,È¯Ê#ÎNÍ¯ÑÃ�ÄÇÌ'"õéJÃ�ÅÇÈ<àáÆ,Ì<é>!ÇÃ#Í¯Ã#ÄÇÌ, Ã�Äpé�Æ,Å3Í;Ê�è#Ã�ÑáÈ@=ÇÆ,Ì
=ÇÑ;-�ÅÇÌ�ÑáÃ�Ä3Ì0èîÃ�É\é3Í�Ã�Ä`É*Å3àÍ¯ÑéÇàáÆ,Ì1ö�Æ,ÍîàáÆ,ÅÇÈ�Ìké�Ã#Ì�ÑÍ�ÑáÃ�Ä3ÌM"�Î®ÆJ/�ÅÇÑI=ÇçNÍ¯Æ®È�ÉdÑÄÇÆ;Ä3Ã#Í1Ê#É\É\Æ®Ä/ÍkàæÊ�=3ÑáÌG�
Í1Ê�ÄÇÎ®Æ�=ÇÆ�=Çç,È�Ñè#Æ�öI Ê#ÑáÄÇÌ�Ñ?/�ÅÇÆ6à	ëïç®ÄÇÆ,È�Ð�ÑÆóÆ,Í9àæÊC=ÇÑÈ�Æ,Î,Í¯ÑÃ�Ä
=ÇÆÓà	ëïç®àÆ®ÎNÍ¯È�Ã#Ä�=3Æ6È�Æ®Î,ÅÇà	Õ

J éªÊ�È�Í¯ÑÈ.=3ÆDà	ëïç®ÄÇÆ,È�Ð�ÑÆK=3Æ;à	ëïç®àÆ®ÎNÍ¯È�Ã#ÄL=ÇÆDÈ�Æ®Î,ÅÇà� 	=ÇÆ;àáÊ�=ÇÑÌ�Í¯Ê#ÄÇÎ®ÆK=ÇÆH=3ç®È�Ñxè�Æ� 3à	ëïç,Í¯Ê#éJÆH=�ëâÊ#ÄªÊM�
àNETÌ�Æ<éJÆ®È�ÉdÆNÍ�=ÇÆ@=ÇçNÍ¯Æ®È�ÉdÑÄÇÆ®ÈÏàáÊDÈ�ç,Ì�Ã�àÅ3Í¯ÑÃ�Ä�Ì�ÅÇÈÏàìëâç,ÄÇÆ®È�Ð�ÑáÆB=3Å\Ä3Æ®Å3Í�È�ÑáÄ3Ã6ÆNÍO=ÇÃ�ÄÇÄ3Æ<àìëâç,ÄÇÆ®È�Ð�ÑáÆP=ÇÆ
àæÊHéªÊ#È�Í�ÑáÎ,ÅÇàáÆBÑáÄÇÎ,Ñ�=ÇÆ,Ä�Í�ÆDÉ\Æ®Ì�Å3È�ç®ÆóéJÃ�ÅÇÈîÎ®Æ,Í�Í¯ÆóçNè�ç®Ä3Æ®É\Æ®Ä/Í�ÕmADÄFÊ#éÇé3àáÑ�/�ÅÇÆBÆ®ÄÇÌ�ÅÇÑÍ�ÆóàáÆ,Ì�Î®È�ÑÍý*,È�Æ,Ì
=ÇÆ:È�ç$=3ÅÇÎ,Í�ÑáÃ�ÄD=ÇÅ*ñÇÈ�ÅÇÑÍQ=ÇÆkô�Ã�ÄA=SR(ç,ÄÇÆ®È�Ð�ÑáÆkÎ®ÑÄÇç,Í�Ñ�/�ÅÇÆkÉdÑÄÇÑáÉdÊ#àÆ�=ÇÆkà	ëïç®àÆ®Î,Í�È�Ã�ÄP"T�VU ò_p�p�W�ÆYXÓöI 
éªÊ#Ì@=�ëïç,è#ç$ZA[]\S[]Z/Í_^H\a`ÇàNb�ÑáéÇàN[$^�[:b@\dç:bý!Ac	=A[�=A`d�>c�à�[,ÑáàIb_ce`AfgZihjZkb�Õ
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u5ô>v�w x
y{zt|Kõg}:~�}�z

�"cj`tb_[]^K�N[$^@^��N\&`A��hMb_��cjZA^��Afg�$^�[]Zkb_�$[]^-=A[D�$[:b�b_[D^�[]�]b���ceZ�ceZkb��]b_���Thj��b_[$^@h��j[$��(C^�cj`Af��][$^�=A[
ZA[]`tb_fg��ZAce^N"Ôæ�æ¦ ��ý9P[� j�T�Iû' j�T��A�[]bbæ2�µæI������[]^"�]ceZkb_fg���A`tb���ceZt^�=A[$^Q^�ce`tf��$[]^"�N[$^��A�N`A^��$ZA[]f��e�:b_��/�`A[]^
�T� 9�[:b)�i�µæI�&ceZkb��]b���ZA�$�e�N���e�][$^]�O��[�^g[$`A�N��=A[�=A�]b�[$�]b���ceZ�[]^gb%1>×>�ó3 �2p�p¡W{[YX � �$ZA[]f��e�N[
=A[
�£¢¤�$�N[$�:b_f�cjZ�=t[Dfg[$�]`A�r�P[:bK��h&�Af��N^�[�=A[�=AceZtZA�$[]^K=A`tf�[�¥ChjZA^&3�¦�pC�ihjf�^ � �2p?hjZA^�§
�2pC�ihjf�^_�:�
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3�465F¶K·e�¶¯®�~t°K�4�s�k�I�)�'�u�����u���m�I�,���u���=�I�>�.�����,�s�J�H�s�)�m�,�������H±?²P³"³Q7?´¶µS·�¸�¹u���,�6�k�-º	¸>¸�»)¼
�4�>�m�'�u� �H�������n8��L±��
½¾·d¿ÁÀK±&Â)½Ã¸i;�Ä�¿ÁÀ@ÂM±LÅgÆj;

��hHÇi�e`Afg[-��È>�É¦K\�ceZkb_f�[P��[P^g�n[]�]b�f�[Bce�tb�[$Z�`?[$ZC`tb����N��^_h{Z�b"=A[]^��ËÊihj\&�Afg[$^�f�hj�A��=t[$^"�ÌcjZA�]b���ceZ>�
ZihjZkb�§Í`AZA[B�tf�[$^g^��NceZ?=A[�¦�pÍ�ihjfg^$Îe[:bO[$Z?��Zkb_fgc>=t`A��^�hjZkbB�2p�p�p�pH�]�j�$ZA[]\S[]Z�b�^.�tf�`A��b�=A[��ÌceZA=?�ih{f
Ï ce`Af]����[$^P�]ceZkb_fg���A`tb���ceZt^4æ�æL[:b �ËÐ [�^�cjZ�b.=A�N^��$[]f�Zih{�A��[]^$Î�\Lh{��^O��hÍf��]^�ce�N`tb_�NceZ�^�`Af��£¢¤�$ZA[]f��e�N[@=A`
ZA[]`tb_fg��ZAc+Z�¢Ñ[]^gba�ihj^D^�`tÒ�^_h{Z�b�[)�Ice`AfD��[$^D^��]�ihjfg[$f�b�cjbËh{��[$\�[$Zkb$�5èP[]b�b�[Lfg�$^�cj��`tb���ceZ�Î�\�[$^g`Af��][
^�`tf���h&f_hj�N[Í=A`+� Ð [D§SÓ�ú�p&Wj[YXaÎI[]^gb�=�¢¤[$Zk�	��fgceZÔ�_pSÕ)�



Ö m�`>a�m7½ g	×eØml p q_r{ÙQ×jqkhÌØmlÛÚQÙ p #�Ü	×jq2r�Ü�Ú�Ü¡ÝQÜ	Ù�q2rMÞßÝ�Ø p %�Ù'#"s>r)(+*-,.,�/+0 à ØAá

â Z)�n[]`tb�=t�]ÇiZA�Nf.��h�ã�`ihj�N�Nb���=t[H��h�^��]�ihjf�h{b_�NceZL�ih{fP��[�f_h{�A�ncjfgbPäHå��Aæ � �Aç Ð �:Î�ceè)�S[$^Gb���h
Êihj`>b_[$`tfK\Shs×>��\Shj��[K=A[D��hC^�ce`tf��$[D�$cjZA^��N=A�$fg�$[ � æ�æ+ce`+� Ð [<��Îi[]b Ð []^gbK��hCÊihj`tb�[$`Af�\���ZA�N\Lhj�N[
[$Zkb�f�[H�N[$^.=A[$`F×S�]ceZkb_f��N�A`tb���ceZA^]�	é-hjZA^.��h��]ceZtÇi�j`Af_h{b���ceZ�=A[K��hÍÇi�e`Afg[a��È>�É¦>Î�ceZLhaäOêGêHëìÓeí&Õ
[]bKä�î Á ëïÈjí�Õ
�
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3�465F¶K·e�¶Ñò{ót°K�4�s�k�I�)�'�u�{ô��u�{õm�I�,���nö	ôBô�ö>�.�����,�MôJ�H�Mô]õm�$÷������H±?²P³"³Q7?´¶µS·�¸�¹u���$ô6�k�-º	¸>¸�»)¼
��ötõm�Lõu� ��÷������I8F��±���½Á·ø¿ ÀK±&Â¡½ù¸2;�Äú¿ À@Â<±)ÅgÆe¼O��ö>õu��ûe¸x�����n÷s�MôP���
���,��ôI�%�u�{�nö>�u�n÷s�{ô<;

��h�ã	`Ahj����b_�)=A[
��hd^��]�ihjf�h{b_�NceZ [$^Gb?`AZA��ã�`A[]\S[]Zkb?=A`A[�§���h+f��$^gce��`>b_��cjZø^�`AfC�ß¢Ñ�]ZA[$fg�e��[L=A`
ZA[]`tb_fg��ZAc � §��Ahj^�^g[-�$ZA[]f��e�N[<��Î>[:b�ceZSZA[H�I[$`tbP�ihj^.�£¢Ñhj\S�]���Ncef�[]fü[$Z
h{`A�e\�[$ZkbËhjZkbP��h�^gbËhMb_��^Gb_�Nã	`t[
=A[-�ß¢Ñ[I×>�A�$fg��[$Zt�$[jÎtce`)[$Z�=A�N\S�NZ�`ihjZkbP�N[H�Afg`A�NbP=A[H�ÌceZt=
f_hj=A�Nckhj�:b_�N��� â Z
�N[K�	�$fg�NÇi[-[]Z
^��N\&`A��h{Z�b
��[P^��I[$�]b�f�[@f�[]�$ceZt^gb_fg`A�Nbü�ihjfOýHþO���¦øÍÿ
hj�Af��$^B�<íÍh{ZAZA�$[]^O=A[B�Af��N^�[]^�=A[B=AceZAZt�$[$^ � Çi�e`Afg[Í��È>���k�:Î
[]b��][$��`t��ce�tb�[$Z�`d[]Z+^g`A�A�Afg��\ShjZkb@��[Í�Afg`A�Nb@=A[Í�ÌceZt= � Çi�e`Afg[?��È>�����:�

é-hjZA^@�][$^B=A[]`F×���h{^$ÎAceZ
cj�tb_�N[$Zkb@[$ZA�]cef�[�äOê�ê-ë Óeí?Õ�[:b�äKî Á ë È{í?Õ � []b@��h�f��$^gce��`>b_��cjZ



à Ø�� à	� m�lx½)o	p Ù�
rq<stq p

§�Ó�úeí¡Wj[YX �N=A[$Zkb_�Nã�`A[jÎ�=A[��ß¢Ñcefg=Af�[L=A[��<í¶Õ����O��h�^g[$`A�N[�=A��n�$fg[$ZA�][�[]Zkb_f�[��][$^�^��I[$�]b�f�[]^S[:b
�$[]��`A�O=A[S��h
Çi�e`Afg[+�<È>�6¦�[$^Gb&`AZA[�=A�N\S�NZ	`>b_��cjZ¶=t[$^��A`A�]b�`ih{b_�NceZA^D^gb_h{b_�N^gb_�Nã�`A[$^]ÎQ[:b&=AcjZA�S`tZA[
hj`A�j\S[]Z�b_h{b_�NceZ
=A`�f_hj�t�ncefGb@^��N�eZihj��æ{�Af�`t�Nb��
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3�465F¶K·e�¶��eót°����������������{ô ���{õ!���#"$�nö	ôBô�ö	%&'"(�#�Mô*)+�Mô]õ!�$÷,�-&.�H±?²P³"³Q7?´¶µS·�¸�¹�&.�$ô/���-º	¸>¸�»)¼
��ötõ!��õ-�0)�÷1%(&'�I82� ±3� ½ · ¿ ÀK± Â ½ ¸2; ÄV¿ À Â ± ÅgÆ ;K³��ø¹-�$õ-"�+���54ßö2���
�#&.�-"�ö2&.�6�7"(48&
÷���÷Lô:õ����-�#"$)�÷�;

��h �$cj\S�ih{f_hj�N^�ceZ =A[]^+^g�n[]�]b_fg[$^+ce�tb_[]Z�`A^�h��e[]�úce` ^_h{ZA^d�Afg`A�Nb�=A[��ÌceZA=�Î�b_ce`tb+hj`>b_f�[]^
�ihjf�hj\9�]b_fg[$^.�$�khj`�×�Î	�I[$f�\�[]b�hj`A^g^���=t[K�ecj��f��£¢¤[]Ò���hj�]�Nb��H=A[K��h�\��]b�ÊAc	=A[H=A[Kf�[ Ï []b�=t`)�Af�`t�Nb.=A[
�ÌceZA=��2��[]^�hj`tb_fg[$^@^��N\&`A��h{b_�NceZA^P^g[$fgceZkbK\�ceZkb_fg�$[]^�^�hjZA^���[Í�Afg`A�Nb@=t[��ÌcjZA=��

��hHf��]^�ce�N`tb_�NceZah{ZA�e`A��hj��fg[��]bËh{Z�b�\S[]���N��[$`tf�[�h��e[$�P��[�\S�]��hjZA�j[.§D�<íK�Ahjf�^]Î{�N[.^g�n[]�]b_fg[�ce�tb�[$Z�`
=ihjZt^��][$^O�$cjZA=A�Nb���ceZt^ � ��h-�Af��N^�[B=A[@=AceZtZA�$[]^.[]^gb����]�t=A[��<í�hjZA^]Îe�Ice`AfOh��ece�Nf�`AZ�ZAce\&�Afg[B=�¢¤�]�e���
ZA[]\S[]Z�b�^��$cj\S�ih{f_hj�A�N[<��=Ace��b�h��ecj��fP`tZA[H\�[$�N����[]`Af�[@fg�$^�cj��`tb���ceZS^�`Af��ß¢Ñ�]ZA[$fg�e��[�=A`
ZA[]`tb_fg��ZActÎ	�][
ã�`�¢¤ceZ��j�$fg�NÇi[�^�`tf���h&Çi�e`Afg[��<È>�6¥	�
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3�465F¶K·e�¶�={ót°����������������{ô ���{õ!���#"$�nö	ôBô�ö	%&'"(�#�Mô*)+�Mô]õ!�$÷,�-&.�H±?²P³"³Q7?´¶µ
ûj¸�¹�&.�$ô/���-º	¸>¸�»)¼
��ötõ!��õ��>)�÷1%(&'�n8?�L±3�
½A@¡¿ÁÀK± Â ½ û�¿ À Â ± ÅgÆ ;

��h�f��]^�ce�N`tb_�NceZ�\S[]^�`Afg�$[H^g`Af���h�f_hj�N[K=A` �_Ð [K[$^gbP=A[ B&Õ)Î�[]b��N[$^�f_hj�t�ncefGb_^.ä�ê�êKëìÓk¥�Õ [:b
ä�î Á ëÃÈe¥LÕ ^�cjZ�b-^�[$Zt^����t��[$\�[$ZkbÍ\�[$�N���N[$`Afg^�ã�`A[a=ihjZA^-�N[$^K�$ceZA=t�Nb_�NceZA^K�Af��]�$�$=t[$Zkb_[]^$Î��$[aã	`t�
b_f�hj=A`A��b@`AZA[Dhj`A�j\S[]Z�b_h{b_�NceZ
=A[���h&fg�$^gce��`tb���ceZ�§?�ihj^g^�[��$Zt[$f��j��[j�

C	D6EGF?EHC ILÛýÜKJMLbÝ1N+O�âIÛCÜQP�Ûýãuß ÛCÜ
â Z+^]¢Éh{bgb_[]ZA=�§?�$[�ã�`A[D��[$^@fg�$^�`t�NbËhMb_^@ce�tb�[$Z�`A^�[$Zd`>b_���N��^�hjZkbB=A[$^@�ËÊih{\&�Af�[]^K�N[$Zkb_[]^K^gce��[]Zkb

b_f��$^���Zt�Ì�]f��N[$`Afg^�§ �][$`F× ce�>b_[$Z�`A^+h��e[]�ú��[]^��ËÊihj\&�Afg[$^�f_hj�t��=A[]^$Î@§���hj`A^g[Ô=t[¶��h \Lhj`>�jh{��^�[
f��]^�ce�N`tb_�NceZÔhjZA�e`A��hj��fg[?ã	`t[L=AceZtZA[L�][SbFE	�n[S=A[L=t�]b_[]�]b�[$`AfC§��ihj^g^�[)�]ZA[$fg�e��[{�"þ�Zú�Th{�Nb�Î��jfSRj�][
hj`F×ú�Afgce�Af��N�]b��$^&=A[
��hd�$�NZA�$\Sh{b���ã�`A[]èPcj\S�tb�ceZ�ÎQ�$[:b�b_[
=t��\���Z�`tb_�NceZ¶=A[
��h��Af��]�$��^g��ceZ ^g`Af&��h
=A�Nf�[$�:b_�NceZS=t[K�ß¢Ñ�]��[$�:b_fgceZS=t[Kfg[$�$`t�nZ�¢¤[$^GbP�Ahj^�b�fT�]^P�A�]Zihj���N^_hjZkb�[��Ice`Af���hÍfg�$^�cj��`tb���ceZ�[$ZS�$ZA[]f��e�N[
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=A`�ZA[$`>b_f��NZAcA�
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3�465F¶K·e�¶GU�ót°����������������{ô ���{õ!���#"$�nö	ôBô�ö	%&'"(�#�Mô*)+�Mô]õ!�$÷,�-&.�H±?²P³"³Q7?´¶µ
ûj¸�¹�&.�$ô/���-º	¸>¸�»)¼
��ötõ!�.õ��V)�÷1%(&'�n8?�H±3��½W@?¿ ÀK± Â ½ìûD¿ À Â ± ÅgÆ ¼X�1�Lõ��7"$%$"�ô�&'�	�8�-�Mô8��9!&')L¹-���{ô
��%(&kô�ô�"Y2õ��Mô�;

èPce\�\S[���[.\SceZkb�f�[���h�ÇA�e`Af�[K��È>�	útÎM��h@f��$^gce��`>b_��cjZ&§HÓ�úeíHWj[YX'[$^gb�=A[-�<íHÕ)Î{[:bü��[]^�f�hj�A�Icefgb�^
äOêGêHë'Óeí�Õ [:büä�î Á ë Èjí�Õ ^�ceZkb"^�[]ZA^��N�A��[]\S[]Z�bQ�N[$^�\9Z$\�[$^�ã�`A[.�Ice`Af�=t[$^Q�ËÊihj\&�Afg[$^Qf_hj�t��=A[]^
�ÌceZA�:b_�NceZAZihjZkba§¡¦jí��ihjf�^]�\["hjfa�]ceZkb_f�[S�$[)fg�$^g`A�Nb_h{ba[]^gb?hMb�b_[]��Zkba§d`AZA[)=t[$ZA^g�Nb_�S�A��`t^a�ihj^g^�[{Î
=AceZt�d��[�ZAce\a�Af�[�=�¢¤�]�	�$ZA[]\S[]Zkb_^
[$^Gb)�NZt�Ì�$fg��[$`tfS�Ice`Af�`AZA[+\VZ]\S[�=A`Afg�$[d=�¢Ñ[I×t�t�$f��N[$ZA�][ � �][
ã�`A��[$^Gb�[$ZA�]cef�[Dhj\��A����Çi�H�AhjfB�£¢¤[]Ò���h{�$�Nb��Í=A[�f�[]�$ceZAZAhj��^g^_hjZA�][�=A[$^Bb_f�hj�$[]^$Îiã�`A��[]^gb��n[$hj`A�]ce`A�
\�ce��ZA^P�nceZtZA[Dh<�j[$�D�$[ÍbFE	�n[D=A[��ËÊihj\a�Af�[��:�
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C	D6EGF?E�] ^¹Ý�ÜK_�Û P7` L�abP.àdceNgf\c�â
��[-��hj^P=A[-�£¢¤ÊA�]����`t\ï�A`Af�[]^gbB�NZ�b��$fg[$^�^�hjZkbB�Ice`AfPÇ>×>[]f�`AZA[-fg�]�Ì�]f�[$Zt�$[jÎt=AceZkbBceZ)^g[Íf_hj�t�Af�c{�

�ËÊA[]f_hÍ[$Z�=A��\���Z�`ih{Z�b���hHã�`ih{Z�b��Nb��B=A[Bã�`A[$ZA�ËÊt[$f$�	��h-�Afg[$^�^g��ceZ?=A[K¦e¦	��ú-�ih{f�^��I[$f�\�[]bü=A[Bf�[]^gb_[]f
§C=A[$Zt^��Nb��Í�$ceZt^gbËh{Z�b�[��AhjfBf_hj�t�ncefGb@hj`�\��$��h{ZA�e[Íý�[Dç ¦?Õ�\��]b�ÊihjZA[Dç ít�6¥?Õ ��^�cj�A`tbËh{ZA[�§
¦jíC�ihjfg^$Îi�Ice`AfB�:�jh{��`A[]fB�£¢¤[��n[]b�=A`�ã	`t[$ZA�ËÊA[]f$�
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C	D6EGF?EGF I7Ý$â�aCÜ�á6Pdc�ß�à�ákã|{+O�Ý�Ü+Ü�Û,aCãuÛýâ�}�àzÛ
��[$^�f_h{�A�ncjfgb_^�ä�ê�êB[:bOäKî Á ^�ceZkbO=A[]^ü[$^Gb_�N\Lh{b�[$`Afg^ü=A[���hKfg�$^�cj��`tb���ceZa§-�ihj^�^g[B�$ZA[]f��e�N[ � �nce`tf

��[H^��I[$�]b�f�[=æ�æI��=A[Í�£¢¤�$ZA[]f��e�N[H=A`�ZA[]`tb_fg��ZAct� â Z��n[]`tbB�$cjZAZih�ÖNb_f�[H��h&f��]^�ce�N`tb_�NceZ
§&`AZt[Í�$ZA[]f��e�N[
=AceZtZA�$[+[$Z'fg[$\��A��he~$hjZkb���[�^��I[$�:b_f�[+=A[dZt[$`tb�f���Ztce^S^gce��h{��f�[]^?��` [$Z'[]Z�b�f��][d=A`'�tf�ce�ef�hj\�\S[
�ihjfB`tZA[Íf_hj�N[-=�¢¤�$ZA[]f��e�N[-Ç>×>�$[{�mèP[]b�b�[�\S�:b_ÊAc	=A[Í�I[$f�\�[]b�=A[Í�A��`t^B=�¢Ñcj�tb_[]ZA��f�`tZA[Í�jh{��[$`tf��A��`t^
[�×thj�:b_[�=A[���h¡f��]^�ce�N`tb_�NceZ §ÔÓ�újí�W{[YX&Î���hjf?�N[$^?=A��^Gb_fg���A`tb���ceZt^C^�ceZkb�^gE	\��]b_fg��ã�`A[]^ � =ihjZA^���[]^
Çi�e`tf�[$^D��È>�É¦?§��<È>�6È	Îi�$[]bgb_[Df_hj�N[Í[$^Gb-hj^GE	\S�:b_f��Nã�`A[��$hjf@��[]^��]ceZkb_fg���A`tb���ceZt^Læ�æd[:b ��Ð [�Zt[D^gceZkb
�ihj^@^g�$�ihjfg�$[]^Ë�:�

ä@�$^gce��`>b_��cjZ
^�`Af@�£¢¤�$Zt[$f��j��[Í=A`�ZA[$`>b_f��NZAc � Õ?�èPceZtÇA�e`Af_hMb_��cjZ þVå ¦e¥jíCWj[YX þ'åg�kíjí?W{[YX þVå Ó�út�ÍWj[YX
¦{í?�Ahjf�^ ��¥ �6�t�É¥ �<í

ý�[��A`Af$Îi¦e¦>�	ú?�Ahjf�^ �;� ��¦ Ót�É¥
��í?�Ahjf�^ �6� �6�t�É¥ Bt�É¥

èPÊAhj\&�Afg[$^@��[]Z�b�[$^ ��¥	�6¥ �;�A�É¥ �<í
ý�[��A`Af$Î���¦>�	ú?�Ahjf�^ �e�j�6¥ �<ít�É¥ Ó
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��[$^Of��]^�ce�N`tb_�NceZA^�ce�tb�[$Z�`A[]^P§D¦e¥jí>ÎX�kíeíÍ[]b.Ó�ú>�BWj[YX ^�ceZkbO�	��^��N�A��[]^ü=ihjZt^��N[�bËhj�t��[�h{`��<È>�N�@[:b
^�`tf���h@Çi�e`Afg[H��È	�ÉÓt�M��[$^"f��]^�ce�N`tb_�NceZA^Qce�tb_[]Z�`A[$^ü�Ncef�^gã�`�¢ÑcjZCh Ï ce`tb�[P=A`a�Af�`A��b�=t[.�ÌceZA=�f_hj=t��ckhj�:b_���
� ��í1���ihjf Ï ce`Af_�P^�ceZkb�^�[]ZA^��N�A��[]\S[]Z�b��N=A[$Zkb_�Nã�`A[$^]�

â Zú�ece��baã�`A[L=ihjZA^���h+�]ceZtÇi�j`Af_h{b���ceZh ]^GbËhjZA=Ahjf�=� ��Af��:�>`t[)�ncj`Afaý�[$�N��he¡ � ��¢£¥¤£ �����jZA[?=A`
bËh{�A��[$hj`+[:b-�]ce`Af��I[� :�ËÊihj\&�Afg[$^Kf_hj�A�N=A[$^ � ¦{í��ih{f�^Ë�� �=A[D��hCÇi�e`Afg[<��ÎnceZ+�n[]`tbÍh��jce��f��<íLÕ =A[
f��]^�ce�N`tb_�NceZ�^�`AfD��h�f_h{��[C=A`Ô�A�$fGE>�N���N`A\+Î�[]b�h��ece�Nf�b�ce` Ï ce`tf�^D\S�N[$`2¦�ã�`A[���¥�Õ =A[�f��$^gce��`>b_��cjZ
§L�ih{^�^�[a�$ZA[]f��e�N[j�-§P[$^-fg�$^�`t�NbËhMb_^H�Ice`Afgf�ceZkbK=A[&�A�N`A^QZ]b_fg[ab_f��$^K�Af�ce�Ahj�A��[]\S[]\abHhj\S�]���Ncef��]^B[$Z
ce�tb���\���^�hjZkbK�N[$^Khj���jcef���b_ÊA\�[$^@=A[�f�[$�ËÊt[$f��ËÊt[C=A[a��hS=A�Nf�[$�:b_�NceZ+=t[&�£¢¤�$�N[$�]b�f�ceZ�=A[&fg[$�]`A�£�I��[a�$hj^
=A[
�ß¢ÑÊA�]���N`A\ �A`Af � ¦�¨ ¢£¥©�£ �����jZA[<��[$^gb?�t��[$Z ^�ªAfC��=t��hj�ßÎ"\Shj��^�����\ScjZ�b�f�[)ã�`�¢¤[$Z ce�tb���\���^�hjZkba��h
ã�`ihjZkb_��b_�@=A[Bã�`A[]ZA�ËÊA[$f]Î>cjZ��Ice`Afgf_h-b_f��$^O�Afgce�ihj�A�N[$\�[$Zkb�hj\��$�N��cefg[$f��N[$^�fg�$^�`t�NbËhMb_^��Afg�$�$�]=A[$Zkb�^$�

��[K�Thj��b.=t[H=A�N\S�NZ	`t[$fO��h��Af�[]^�^g��ceZ
h{\S�]����cjf�[B^�[]ZA^��N�A��[]\S[]ZkbP��hDfg�$^�cj��`tb���ceZS§��ih{^�^�[H�$ZA[]f��e�N[
� � ¨ ¢£«©�£ �N���eZA[a[]bD�$ce`tf��I[q :�ËÊihj\&�Afg[$^�f_h{�A��=A[]^ � �<í
�ih{f�^Ë�� ��:Î��Ncef�^gã�`�¢ÑcjZ¶`>b_���N��^g[&=A[$^��ËÊih{\&�Af�[]^
f_h{�A��=A[]^$��é-h{ZA^��N[C��hj^D=A[]^��ËÊih{\&�Af�[]^��N[$Zkb_[]^$Î�[]bD[]ZÔ^g`A�A�Ice^_hjZkb�ã�`A[S�][$�N��[$^��F�]���A`A��^g^�[]Z�b�=A���
b_[]�]b�[$fH�ß¢Ñ�]��[]�]b_fgceZ�`AZA��ã�`A[{Î2ceZdce�>b_��[]ZkbK`tZA[afg�$^�cj��`tb���ceZ����]�X�$fg[$\�[$ZkbK\Sce�NZA^B�IceZAZA[�ã	`t[�=ih{ZA^
��hC�]ceZtÇi�e`tf_h{b���ceZj ]^GbËhjZt=ihjf�=�  � �£¢¤[]Ò���hj�]�Nb��Í=A[�fg[$�]ceZAZihj�N^�^�hjZA�$[�=A[]^�b�f_hj�][$^�[]b���[ÍZtce\&�Afg[Í=A[
�$�N�A��[]^&=ihjZt^&��hd�/[y§HÎ�ã�`A��=t�]b_[]f�\���ZA[]ZkbC��hd^GbËh{b���^Gb_��ã�`A[L=A[
�£¢¤[7¦>�I�$f��N[$ZA�][jÎ"^�ceZkb?�ihjfa�$ceZkb_fg[
ZA[:b�b_[]\S[]ZkbK\�ce�NZA^B�$�N[]�e�]^Ë���

��[��Ice��Zkb@�N\S�Icefgb_hjZkbB=A[]^�fg�$^g`A�Nb_h{b_^�=A[��$[:b�b_[D�ËÊih1¬�ZA[�=A[�^��N\&`A��hMb_��cjZ)[$^GbHã�`A[D��[Í^g[$`A�N��=A[
�<íeí�Wj[YXÛ^�`Af"�£¢¤�$ZA[]f��e�N[.=A[.�£¢¤�$�N[$�]b�f�ceZD=A[.f�[$�]`A�	[$^gbü`AZace� Ï [$�]b��N�ifg��hj�N��^Gb_[�=ihjZA^"��h@�$ceZtÇA�e`Af_hMb_��cjZ
^gb_hjZA=ih{f�=¡�Afg�]�	`A[C�Ice`Af-�N[a=A�:b_[$�:b_[]`Af�ýK[]����h1¡j���>���][$^Í^��N\&`A��h{b_�NceZA^@^�ceZkb�ce�>b_��\���^Gb_[]^$Î2ceZ¡=A[��
�	f_hD�n[]`tb�Z:b_f�[Khj`A�j\S[]Z�b�[$f��$[K^�[$`t���2ceèL=t��\���Z�`A[$fO��hD�Afg[$^g^���cjZ��2dhj��^�^��I�$[]^P^g��\&`A��h{b_�NceZA^ü^gceZkb
�I[$^�^g��\���^Gb_[$^]Îkce`L^g�2ceZS�I[$`>bP=A�N\S�NZ�`A[$f��N[@b_hj`2¦�=A[�ã�`A[$Zt�ËÊA[$f]Îtce`�^��2�£¢¤ce�tb���\���^�h{b_�NceZ&=A[]^Phj�N�ec{�
f���b_ÊA\�[$^Khj\��$�N��cefg[Í^�[$Zt^����t��[$\�[$ZkbK��[]^Hf��]^�`A��bËh{b�^$Î2ceZ��Ice`Afgf_hCb_ce` Ï ce`Af�^K�]b�`A=A��[]fK��hS�Ice^�^g���A�N����b_�
=A[��ihj�N^�^g[$f@��[Í^g[$`A�N�£ÎA�][Dã�`A��^g[$f�hj�Nb@`AZt[Dã�`ih{���Nb��Í\Lh Ï [$`Afg[Í=A`+=t�]b_[]�]b�[$`AfKýK[]����h1¡j�
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��[$^@=A��n�$fg[$Zkb_[]^@[7¦>�A�$fg��[]ZA�$[]^K=A�:b_[]�]bËh{Z�bK��[]^BZA[$`>b_f��NZAce^B�]\S�N^��ihjfB�N[�¶>ce�N[$���ßÎ	EL�$ce\��Afg��^B��[
f��]�$[]Z�b�fg�$^g`A�Nb_h{b-=A[3¶	· â f�[]��h{b��N��h{`2¦�§¸§HÎnceZkbÍ\�[$^�`tf��&`AZ��A`2¦��NZt�Ì�$fg��[]`Af-hj`?¦d�tf��$=t���]b���ceZt^
=A[]^+\�c>=	�$��[]^
^�ce��hj��fg[$^]� â Z �I[$ZA^g[úã�`A[¶�$[]^+\�c>=	�$��[]^
^�ceZkb�Ç2hj�A�N[$^]ÎBZAcjbËh{\S\�[$Zkb�§���hj`A^g[
=A[]^
�$ceZkb_f�hj��Zkb�[$^�hj�A�IcefGb_�$[]^
�ihjf)�N[$^)\�[$^g`Af�[]^
=�¢¤ÊA�$�N��ce^g��^�\�ce�Nce�e��[{����[�=A�:Çi�$��b�ce�A^�[]fg�	�¡[$^Gb
=AceZt�ShMb�b_fg���A`t�?hj`2¦��Afgce�Afg���]b��$^�=A`¶ZA[$`>b_f��NZAcAÎ�`tZA[SÊkE	�Icjb_Ê¹�]^�[�f�[]Zt�Ìcef��]�$[��ihjfÍ�N[$^�f��]^�`A��bËh{b�^
=�¢¤[7¦>�A�]f���[]ZA�$[]^d\�[$^g`Af_hjZkb��N[$^��i`2¦ =t[¶Zt[$`tb�f���Ztce^
�Af�c	=A`A��b_^
�ih{f
=�¢Éh{`tb_fg[$^�^�ce`tf��$[]^+ã�`A[¶��[
¶>ce�N[$�N�£Îk[]bP�ihjf���[Kf��$^g`A�Nb_h{b.=A[�¶	· â Î	�$cj\&�A��Zt�Hh��e[]�Í�$[]��`A�I=A[�¶	`A�n[]fMº¼»ìfg[$��h{b_����hj`2¦SZA[]`tb_fg��ZAcj^
^�cj��hj�Nf�[$^ � ��hC^gce\S\�[�½ £�¾ ½6¿ ¾ ½6ÀD[$^gb��]�khj��[�h{`|�i`?¦��Af��]=A�NbË�:�

��h�^�cj��`tb���ceZ?ã�`A�I[7¦>�A���Nã�`A[@��[�\S�N[$`2¦?�N[$^O=AceZtZA�$[]^Bhj�]b�`A[$�N��[]^�^g`A�A�Ice^�[K�£¢¤[7¦>��^Gb_[]ZA�$[�=�¢¤ce^��]���Hº
��hMb_��cjZA^B=A[�^_h��e[]`AfH=t[$^HZt[$`tb�f���Ztce^$Îi�AÊt�$ZAce\9�$Zt[�ã�`A����\��A�N��ã�`A[-=A[]^KZt[$`tb�f���Ztce^K\Shj^g^��N�Ì^]��§P[$��h
ZA�]�$[$^g^���b_[-`AZt[K[�¦>b�[$ZA^g��ceZL=A`L\�c>=	�$��[@^GbËhjZA=Ahjf�=S=A[H��hD�AÊkE	^��Nã�`A[-=A[]^P�ihjfGb_�N�$`A�N[$^$Îk�N[@ZA[$`tb�f��NZAc
Z�¢Ñh�EkhjZkbK�ihj^@=A[�\Lh{^�^�[�=ih{ZA^@��ha�e[]f�^g��ceZ�\S�NZA��\Shj�N[K=A[��][D\�c	=¹�$�N[j�

¶	· â h��Thj�Nb?�Thj�Nf�[�`AZ �ef_hjZt=Û�Afgce�efT�]^L§¶��h¡�$cj\S�Afg�$ÊA[]ZA^��NceZÛ=t[$^L�tf�ce�A��$\�[$^]Î�\Shj�N^CZA[
=AceZtZA[�ZA����h��jh{��[$`tfLhj�t^�ce�N`A[d=A`Á�i`2¦>ÂXÂ�Î�ZA�K�N[+f�hj�A�IcefgbL[$Zkb_fg[���[]^V�i`?¦>ÂeÂV[]b ��Ð [ � ã	`t�
�I[$`tbH^�[$`t��[$\�[$Zkb�Z:b_fg[&=A�$=t`A�NbH=A[a��h��{hj��[]`AfH=t[$^-�ih{f_hj\9�]b�f�[$^K=�¢¤ce^��]������h{b_�NceZ2���iýHþO����ÃÍÿ�ÎIã	`t�
�I[$`tb.�Ìce`Af�Zt��f�h��e[$�H�Af��]�$��^g��ceZS��[]^Ä�i`2¦,ÂXÂ)[]bB� Ð [jÎ	[$^Gb�=AceZt�H`AZ)�Ahj^�^�hj�e[-ce�t�����j�B�nce`tf.�	�$fg�NÇi[]f
=A�Nf�[$�:b_[]\S[]Z�b)��[d�ÌceZt�]b_�NceZAZA[]\S[]Zkb
=A[�ZAc{b_f�[d�]b_cj����[{Î.[:b�=AceZAZt[$f_hø=t[¡�A��`A^L=A[$^
�NZA=A���$h{b_�NceZA^
�Afg�$�$�N[$`A^g[$^�^�`Af@�N[$^@ce^��]���N��h{b���ceZA^.§?�ihj^�^g[��$ZA[]f��e�N[j�

��[K�]ceZA�$[]�tb�=t[HýKþ�����ÃÍÿ�Î�ã�`A�I[$^GbP=�¢¤`tb������N^�[]f���h�=A��n`A^��NceZ?�$��hj^gb���ã�`A[�ZA[$`tb�f��NZAc�º"�]��[$�:b_fgceZ
=ihjZt^�`tZA[ Å/[y§ �ÌceZA�]b���ceZtZihjZkb�§a¦{í��Ahjf�^O[]bÄ�eíjí,»CÎe=tce�Nb8Z:b_f�[B�{hj�N��=A���Ahjf�`AZA[Kä Æ�éV�Icefgb_hjZkb
^�`tf���hÍ=A�]b�[$�]b���ceZ�f_h{�A��=A[B=�¢Ñ�]��[$�:b_fgceZA^O`AZA�Nã	`t[$^�[]b�^�`AfO��h-f�[$�ËÊt[$f��ËÊt[-=A[@��h-=A�Nf�[]�]b_�NceZ?=A[@�£¢¤�$�N[$�7º
b_fgceZ
=A[-fg[$�]`A�£Î>��ha�]ceZAZihj�N^�^�hjZA�$[Í=t[Í�£¢ÑhjZA�e�N[K[:b@=A[-�£¢¤�$Zt[$f��j��[H=t[Í�$[]b@�]��[]�]b_fgceZ
�I[$f�\�[]bgbËhjZkbP=A[
f�[]�$ceZt^gb_fg`A��fg[��£¢¤�$ZA[]f��e�N[Í=A`+Zt[$`tb�f���ZtcA�

Ã �Ahjfgb���f@=A[�b_f_h{�$[$^�=�¢¤�$�N[$�]b�f�ceZt^H^��N\&`A�N�$[$^@�ih{fKÇ�ÈÉÃK· ÅÊ�t�6¦	�eÎiZAce`A^Kh��eceZt^K�	`�ã�`�¢¤����[$^Gb
�Ice^�^g���A�N[B=�¢Ñcj�tb_[]ZA��f�`AZt[�[:Ò���hj�]�Nb_�@=A[B=t�]b_[]�]b���ceZ�=A[$^O�]��[$�:b_fgceZA^O=�¢¤��ceZA�N^_h{b���ceZ3ËÊÌXÌDÕ � �][@ã	`t�
Z�¢Ñhaf��N[$ZL§D�ecj��f.h<�j[$�Í�ß¢Ñ[:ÒS�$hj�$��b_��=A[Hfg[$�]ceZAZihj�N^�^�hjZA�$[H=�¢Ñ`tZA[Kb�f_hj�][Hã�`A��[]^gb.�ece�N^���Zt[K=A[KBk¥aÕ?�:Î
[$Z
`>b_���N��^�hjZkb.=t[$^��ËÊih{\&�Af�[]^�f_h{�A��=A[]^P=A`)bFE	�I[�ÎÍM§�ä â dþyÇ�Ã�¶nÎAh<�j[$�-`tZ
�ihj^P=t[-�£¢¤cef�=tf�[�=A[
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=�¢Ñh{b_cj\S[&=�¢ÑÊkE	=Af�cj�X�$ZA[�=ihjZt^D�N[9¶>ce�N[$���Q[$^Gb�hj�A�Afgc6¦>�N\Lh{b��N�j[$\�[$ZkbÍ�$�ehj��§|¸¡�æ{\+¹Cceè>¸¡ �Ï=��ÐXÐ ¤ Ï @ �¬º W��C[$^Gb@��ha\Shj^g^�[Í=A`Î¶>ce�N[$�N�I[:b@\»¹ � Ï=� ÓXÕ�¤ Ï @ ×?Û � W��?[$^gb@��ha\Shj^�^g[Í=A`
�Af�c{b_ceZ����[$^ Ï @ ��� h{b�ce\�[-=�¢¤Ê�E	=Afgce�X�]ZA[�=A`�¶	ce��[]���I�n[]`t�e[]Z�bK=AceZt�Í�����I�$fg[$f�[]Zk�>�Nf�ceZ Ï @ � � [YX½¼ Ï @ �¬¾�¿ Î�$[Íã�`A���$cefgf�[$^g�ncjZA=�§&`AZ
b_[$\��A^�=t[-�>�N[-=A[Í�ß¢Ñcefg=Af�[K=A[ Ï @ �T�B^]�¹Ã��e[$���][]b�b�[Í^�ce`tf��$[�=�¢¤�$Zt[$f��j��[jÎ��[,¶	ce��[]�����I[$`>bK=tceZA���Af��N���N[$fP=t`Af_hjZkb�`AZA[��][$ZkbËhj�NZA[�=A[�\S�N���N��[$fg^.=�¢ÉhjZtZA�$[]^Hhj`�\Sh�¦>��\&`A\��
º.þ�ZA[$fg�e��[��ef�h<�	��bËh{b���ceZAZt[$���N[



ÀZÁZÁ Â ��Ã�èSäeê?éeã7ç�4$ä�å�êiÄ zØå¹âØèY5�4$âQêe��å'æhÅ$â�Æ?ä
Å$â�4ÇÅ
��¢Ñ�]ZA[$fg�e��[S=�¢Ñ`tZA[
^��AÊ	�$f�[)hj`tb_cj�ef_h��	�Nb_hjZkb_[L=t[L\Shj^�^g[+¸¡Û[:bC=A[Lf�h�EeceZ�ä�¡Û[$^GbC�$�ehj��[S§È3ÉoÊ Û ¡ µ�ËÌ¡�cjè È3É � Ó � ÓXÕ+¤ Ï @ × �F� D � * ®ÎÍ × � *ZÏ�×?Û [$^gb@��h&�$ceZt^gbËh{Z�b�[¯ÐA[�·K[�ÑBb_ceZ��Aé-hjZA^@��[��h{^�ÐA` ¶>ce�N[$��� � ä�¡ � Ó � Ð Ó�¤ Ï @ � \)��Îk�£¢¤�$ZA[]f��e�N[�Ðt��^��IceZA�N�A��[P^�ce`A^��Ìcef�\�[@�ef_h��	�Nb_h{b_�NceZAZA[]���N[P[$^GbÐAceZt��¼ Ï @ � � ¿ Îj�$[�ã	`t�i�$cefgf�[$^g�ncjZ�ÐL§Í`AZ?b_[]\S�t^|Ðt[@�	�N[�ÐA[@�£¢¤cefnÐAfg[�ÐA[��<íÍ\S�N���N��ceZA^HÐ�¢ÑhjZAZt�$[$^]�
º.þ�ZA[$fg�e��[�Z�`A�$�N��hj�Nf�[
��h��Ì`A^g��ceZÒÐA[ð�K�Af�c{b_ceZA^Q[$Z�`AZA[.�ihjfgb����]`A��[|Ó������	�$f�[.¦eÌ>�6ÈQ+[�Ô&ÎM^�cj�Nb�Ìt�ÉÈ*+[�Ô �ihjfQ�Af�c{b_ceZ��

��¢Ñ�]ZA[$fg�e��[ÕÐA��^g�nceZt���A�N[a�ihjfK�Ì`A^��NceZ¡[$^Gb¯ÐAceZA�?§)�I[$`¡�Af��$^,Ì)cef\ÐAf�[]^3ÐA[&�ef�hjZ�ÐA[]`AfÍ^�`A�t�$f��N[$`Afg[
§d�ß¢Ñ�]ZA[$fg�e��[ÖÐA��^g�nceZt���A�N[S^gce`A^&�Ìcefg\S[S�ËÊA��\���ã�`A[{����[Lb�[$\��A^KÐA[L�	�N[)Z�`A�$�N��hj�Nf�[×Ðt` ¶>ce��[]���O[$^GbÐAceZt� Ï @ «-�Ìce�N^H�N[ab_[]\S�A^�ÐA[a�	��[&�ËÊt��\���ã�`A[jÎI^�cj�NbÒ¼ Ï @ �F� h{ZA^$��þOZ¡�Thj��b�Î2^�[]`A��[]\S[]Zkb?�<í
Õ	ÐA[
�£¢¤ÊÙØÚÐAf�ce�e�$ZA[S[$^gb��Af�ªA���»ÐihjZA^D��[]^��:b_ce�N��[]^ÒÐt[Sb¬Ø	�n[�^�cj��hj�Nf�[jÎ�[:ba�N[$`Af�b_[]\S�t^�ÐA[?�	��[�[$^GbKÐAceZt�Ð�¢¤[$Zk�	��fgceZÔ��í?\����N����hjfnÐA^|Ð�¢ÑhjZAZA�][$^]�

��¢ Rj�j[ÛÐA`Á¶>ce�N[$���O[]^gb?[$^Gb_�N\S�
§��Ahjfgb���fÕÐt[)��h¸ÐAh{bËh{b���ceZ.ÐA[$^C\��]b��$cefg�Nb_[]^ � [$Z�^�`A�t�nce^�hjZkb
ã�`A[Kb�ce`A^���[]^.�]cef��A^�ÐA`L^RØ	^gbSZ]\S[K^�ce��hj��fg[@^�[H^gceZkb.�Ìcjf�\��$^.§D��hD\9Z$\�[@�$�Ic>ã�`A[��:Î	[]b.ceZLce�>b_��[]Zkb
`AZ�R{�e[ÌÐt[*�A��Ì�\����N����h{fnÐKÐ�¢ÑhjZAZt�$[$^]�i��h�^g[$`A�N[H^�cj`Af��][�Ð�¢¤�$ZA[]f��e�N[H�]ce\S�Ah{b_�N�A��[�h��e[]�-�$[:b¸Rj�e[�[$^Gb
\ShjZA�N�Ì[]^gb�[$\�[$Zkb@�£¢¤�$ZA[]f��e�N[-Z�`A�$�N��hj�Nf�[{�

��¢Ñ�]ZA[$fg�e��[¯ÐA`q¶>ce�N[$���I�	��[$Zkb�ÐA[���ha�Ì`t^���cjZ�Ðt[,�?�Afgcjb_cjZA^@[$Z�`AZ+ZtceØehj`�Ð�¢ÑÊt�$���N`A\ÝÜ� $��iÞ Ó ¾ Ò !?ß ¾ ÒV½ £ � Ð � �e�
§áà?�A���ãâ�ä¡�åà?æ�ç,Zkçnènà»âsç\ç�à$�éäÙç���â�è3ÐA�H���kènà?äÙçnà?ê��ËÊ�â1¬ãä�à?êÒÐ�à�è��?âj�kç��ãë=ä�ê$Îrë=æ�ç�àkènì��ãä�â{�ãênë�ä�ê$ÎnãÚæt�à7¦>�A�N��ãÎæ�àkäÎç.�ãàkêO�Pâ�ènâj�kç��?è��éê\ç���ãÎæ�à?ê|Ð�æÖê��åà$�kçnènàÌÐ�à?ê|ä�à?æ%ç�è��éä�ë=ê��?ì��ãê���âsè.�éàQ¶%ëe�ãà]���ß�k�HâÒèg�Pâj��ç_�ãë�äÐ�à���â�ê\à¯à?ê\çK�yâ&��ènëÚÐ�æA�kç��ãë=ä�Ð�à¯Ð�àkæ�ç_�kè��éæ�ì+ÎA§?��â�è\ç��ãè;Ð�à�¦C��ènësç�ë=ä�ê3Ü$ ¾ $��NÞ Û�í ¾ ! ß ¾ ½ £ � Ï @=@»î �$ ¾ ! × ¾ $ï�NÞ Û
í ¾ ½ £ �q@ �c� î � � Ð ���k�

�HâS��è\à?ì��(�kènàÕèg�Pâj��ç_�éë=äd��è\ë%Ð�æA�éç�æ�ä�ä�à?æ�çnè��ãä�ëÛâj�A�åà$�N�3½�êGêjÎNÐ�ë�äÎç�Ð�¢¤�?ä�àkè��e�éàÕìÖâ�¦>�ãìÖâj�ãàÍ�]�Ùâj�ãà
§+��¦jí�ð�à�Ôa�"�rë=è\ê¯Ð�àS�ãâ�Ð�à?æ2¦>��?ì»à»èg�Pâj��ç_�éë=ä�Î�ãÎæA�fênà���è\ë%Ð�æt�éç¯è�âsènà?ì»à?äÙç$Îræ�ä0ä�à?æ�çnè��ãä�ë�½�ê�ñNêÐ�à&�j���X�Ôïà�Ôòàkê\çB�kìS�éê$�>�HàÌÐ�à?æ%ç_�?èg�ãæ�ì���è\ë%Ð�æt�éç�Ð�â�ä�ê��kà?ê�Ð�àkæ2¦×è��Pâ{�kç_�éë=äÛÐ�ë�ä�ä�àVàkä�ênæA�óç�àÌÐ�à
�£¢¤ÊA�]���ãæ�ì �tÎt��â�è@�Pâj�%ç�æ�è\àÒÐ�¢cæ�ä���è\ë�ç�ë=ä¥Ü$ ¾ Û í �iÞ � í ! ¾ � � Ð �6¥j�
§áà?ê�ä�ëZØÙâsæ2¦�Ð�¢¤ÊA�$�N�ãæ�ì �?�åà?æ>�=à?äÙç Zkçnènà��?ë=ä�ênë=ì»ìS�kê'Ð�à3ç�ènëj�ãê��qâe~kë=ä�ê�ÐA�H���kènà?äÙçnà?êÒÜô ��âsèB�Pâj��çnæ�ènà¯Ð�¢õæ�ä+��ènë�çnë=ä � Ö �<í'× � Õ?�VÜ � í ! ¾ $��iÞ �
í ! ¾ ! ß ¾ ½ £ �§áà�çnç�à�èg�Pâj��ç_�ãë�äEç�èT�kê�ìS�éä�ë=èg�éç�â{�ãènà���è\ë%Ð�æA�éç¡�éàöä�àkæ�ç�èg�ãä�ëW½e÷�ñNê��ãàø�A�éæ�ê¡�?ä�à?è��j�kç_�NãÎæ�à

� ´ >¯ø ÏZª%� ÕXÕ Ê !�ù �:�ô ��âsè��úæ�ênûéë=ä�â<��à$�Òæ�äïâ�æ�ç�è\à��ËýÌà � Ö ÓeÌSÕ?�VÜA�
í ! ¾ ��í !¯�NÞ � í ! ¾ Ò $ �§áà�çnç�à�ç�àkènì»ûãä�â�ûéênë=äÖâj�A�åà?üN�?àK�A�Vº Íhà?ê\çáüyâD��üãæ�ê���è\ëe��âj��üéàjÎÎàkçáà?üéüãà�ä�àH��è\ë%Ð�æ�ûéç�ãÎæ�àVÐ�àkêä�àkæ�ç�è\ûãä�ë�ê\ÂXÂ¸ë�æ�Âi�TÂ��ô ��âsè��úæ�ênûéë=ä�â<��à$�Òæ�ä�ä�ëZØÙâ�æ|��ýÌà � Ö �#�LÕ?�VÜ � í ! ¾ ��í !¯�NÞ ��ý ! ¾ � �



®=þ6�
�rà¯ä�ëZØÙâ�æ�Ð�à��A�?èRØÚüãüãûéæ�ìÿà?ê\çH§�ênë=ä�ç�ë�æ�èB�?ë=ä�ênë=ì»ìS�3Ð�àÒÐ�à?æ2¦�ìÖâ�ä�û�?ènàkê�Ð�û�n�?è\à?äÙç�àkê¯Üô�� âsèB�Pâ � çnæ�ènà¯Ð�¢õæ�ä+�?üãà]�kçnènë=ä � Ö BeBSÕ?�VÜ ��ý ! ¾ ! × �NÞ � ¢�� ¾ ½ £�Hâ��Pâ � çnæ�ènàÌÐ�¢õæ�ä � è\ë�ç�ë�ä � âsè�üéà�ä�ëeØ=â�æÛÐ�à�üãûóç_Ê�ûéæ�ì � � ¢�� ¾ $��NÞ Ò �
í ! �ü�?ë=ì � ü�kç�à'üãâ�ËÊ�â�¬yä�à ��� º/Í�ÍË���Hà�ä�à?æ�çnènûãä�ë��kìÖûéê � ½�� £ �-§Ûæ�ä�à?�?ä�àkè��=ûéà�Ð�à�ÓXÌt��ðsà�Ô � Beí�Õ?��ë=æ¥Ð�à

�eÓe�+ðsà�Ô � �<í�Õ?�:�ô�� âsèB�Pâ � çnæ�ènà¯Ð�¢õæ�ä � ènë�çnë=ä � Ö ít�Ñík¦?Õ?��Ü ��ý ! ¾ $��NÞ � ý ¾ ��Hâ�ÐA�?ê\ûãäÙç_�]�=è�âmç�ûãë�äÒÐ�æ�ä�ëZØ=â�æÕÐ�àO�åë=ènà �Ì� ý �NÞ � ý !�� ¾ ! ß ¾ ½ £ � æ�ûãê � ý !��Ì�åÞ Ò �
í ! ��kë=ì � ü(�kçnàKüyâ)�ËÊ�â1¬yä�à �	� º/Í�ÍTÍË���rà+ä�àkæ�ç�è\ûãä�ë
�kìÖûéê � ½
�i�-§�æ�ä�àC�?ä�àkè��=ûéà�ì×â�¦�ûéì×âsüãàÒÐ�àÖ ��¥�ïà�Ôa�
�rà?ê ènâ ��� ë=è\çnê Ð�à.��ènâ�äA�ËÊ�àkìÖàkäÙç�Ð�à.�?à?ê Ð�ûN��à?è\ê ì��$�Pâsä�ûãê\ìÖàkê � à?æ>�=à?äÙçÉ��ç�è\à.�?â�ü��kæ�ü��kê�§ � â�èMºç�ûéè;Ð�à3üãâ�ç_ÊA�kë=ènûéàVÐ�à¯ü£¢õûãäÙçnà?è�â{�kç�ûéë=äS�qâsû���üéàjÎÚë=æ�à?ä�æ�ç�ûéüãûéê�â�äÙç;Ð�à?ê�ì»à?ênæ�ènà?ê'à�¦ � �?è\ûãì»à?äÙç�âsüãà?êáÐ�àênà]�kçnûãë=ä�êáà]Ò��Pâj�kà?ê]ÎA�?à-ãÎæ�û � àkènì»àkçáÐ�à�ÐA�kÐ�æ�ûéènàVüãâ � è\ë � ë�è\ç�ûéë=ä»Ð�à?ê;Ð�û�n�?ènàkäÙç�à?ê;çnà?è\ìÖûéä�â�ûãê\ë=ä�êàkç�üéà3ê � à$�kçnènà¯Ð�àkêÌä�àkæ�ç�è\ûãä�ë�ê��kìÖûéê � â�è'üéà,¶%ë=üãàkûãüß�
â ä�ènàkì×â�ègãÎæ�à?ènâLãÎæ�àKÐ�â�ä�êH�ËÊ�âjãÎæ�à�ç�à?è\ìÖûéä�â�ûéênë=ä�Î�âsæ�ìÖë�ûãä�ê�æ�ä�ä�àkæ�ç�è\ûãä�ë,ÂXÂ � ë=æ�è�âsènà7ºì»à?äÙçVæ�äVÂ2�TÂI��àkê\çÍ�kìÖûéê$�n�ràÕÐ�àkæ2¦%û(�?ì»àÕä�à?æ�çnènûãä�ëÛÐA� � à?ä�Ð � â�èH�kë=äÙç�è\àÕÐ�àKüãâ»çnà?ènì»ûãä�â�ûãê\ë=ä0Ü½:ê�ê � ë�æ�è ��� ºyÍ � ÓeÌSÕ?��Î!½
� £ � ë=æ�è �	� ºyÍ�Í � �;�SÕ��;à�çK½�� � ë=æ�è �	� ºyÍ�ÍTÍ � ít�Ñík¦?Õ?�:�

¶%ë=æ�è��?à � üãæ?¦ � Ï @ ¾� D ×?Û *ZÏ ×���� [hènë � ë=èRç�ûéë=ä � Õ�� Èhä�àkè��=ûéà � ïà�Ô��
ÂXÂ ¥eB�� Ì Bk¦�� � ø í	����¦e�� Ð à ���ÑÓt� È��É¥ í	�ÑÓXÌt�
Â��TÂ Ï=� © Ð ¤ Ï @ ×�� í	�É¦ �����X��¦
� Ð %�c��� ¤ Ï @ ×�� x í	�Ñít� ø �6Ì	�É¥eÌ
���TÂ Ð��õ� ¤ Ï @ ×Ú« Ö Ï @ ×�� ø �<Ó	�ÉÈeÈ

�2�X�.� Â �G��ó��Q&.�#&.�6��÷1�#"�ôb�7"(Y2õ��Mô,�-�Mô,�-"u2�1�]ô7�MôÍô�ötõ!�#���Mô,���9���{õ!���;"(�nö	ôÍô:ö2%(&'"(���{ô��
 rà?ê¸��æ2¦ÛÐ�à¯ä�à?æ�çnènûéä�ë=ê"!?â�ü#!kæ�ü#$kê � ë=æ�è;üãàkê�Ð�û&%�à?ènê\à?ê'ênë�æ�è'!kà?ê)( Ð â{Ê�!Pâ�üéüià�ç�â�ü*��Îi¦jíjí	+��|ê\ë=äÙçènà � ë�è\ç,$kê Ð�âsä�ê üéà|ç�â.-�üãà?â�æ Ð �&+��/ HâÌê\ë=æ�è'!kà10 Ð à?ê\ç�üyâ � üãæ�ê2$kçnæ�Ð�û&$?à"3Ìü*4¤Ê�à?æ�è\àáâ/!kç�æ�à?üãüéà5(�¶%æ � à?èØº»½à�ç ¶	· â ��Î�-�ûãàkä�ãÚæ64càküãüãà�ä�à¯ènà � è'$?ê\à?äÙç�àDãÎæ74õæ�ä�à�8qâ�û#-�üãà98úènâ.!kçnûãë=äÛÐ�æ|��æ?¦Ûç�ësç�â�ü:�� HâKìÖàkênæ�è\àê'$ � â�è�$?à�Ð�à?êÔ��æ2¦�Ð�à�ä�à?æ�çnènûãä�ë=ê*ÂXÂ;(TýÌà?üéüyâe¡{Î< �þ8·K¶	�Õàkç � Ð à=( Ð ë=è\à7¦%ûãä�ëAÎüý�à?üãüãâe¡jÎ> �þ8·K¶���Î

ãÎæ�û|ênë=äÙçKüéà?ê�Ð�à?æ2¦0ê\ë=æ�è'!kà?ê � ènûãä	!?û � â�üãàkêÒÐ�à×ä�àkæ�ç�è\ûãä�ë=ê]Î àkê\çÕæ�ä � ë=ûãäÙçÒûãì � ë�è\ç�âsäÎç � ë=æ�èÒüãàkêì»ë%Ð¹�küãàkê�ênë=üãâ�ûãè\à?ê?�



ÀZÁZÀ Â ��Ã�èSäeê?éeã7çA@$ä�å�êiÄ zØå¹âØèCB�@$âQêe��å'æhÅ$â�Æ?ä
Å$âD@ÇÅ



® ü �9E � � � ´
��°�®»��³ ² ý ´�±/´�³ û ° ý ±��,³ø°���² ý � ´�°�¯�³
û,ýGF ¯�³ ��ÿ � � ´IH�²��,³

§áë=ì»ìÖà�ë=ä ü*4câ=%Úæ Ð�â�ä�ê»üyâ � â�è\çnûãà|�	�J+����AÎhü*4õûãäÙç�àkè�â.!�ç�ûéë=ä�Ð�à?ê»è�âPØ=ë�ä�êK!kë=ênì»û�ãÎæ�àkêÖÐ�âsä�êü*4câsçnìÖë=ê � Ê¹�kènà�çnà?ènè\à?êRç�ènà � è\ë%Ð�æ�ûéç�æ�äML�è�â�ä�Ð�ä�ë�ìN-�ènà3Ð�à � â�è\çnû#!kæ�üãàkê;Ð�àÍÊ�â�æ%ç�àO$?ä�àkè'L=ûéàjÎ�Ð�ë=äÙçÐ�àÛä�ë=ìN-�è\à?æ2¦.ä�à?æ%ç�ènûéä�ë=êP�É§áà?æ?¦?ºC!?û"!kë=ä�êRç�ûéçnæ�â�ûéà?äÙçÕæ�ä�ûãì � ë=èRç�â�äÙç)-�ènæ�ûéçKÐ�àK8úë=ä�Ð � ë=æ�è�üãàkêà7¦ � $kènûéà?ä�!kà?ê»ênæ�è»üyâ�Ð�$kênûéäÎç'$?L=ènâsç�ûéë=ä�Ð�àkêÖäÎæ�!kü#$?ë�ä�ê$Îhà�çQ!/4càkê\çÖü*4R$kçnæ�Ð�à�Ð�àS!?àS-�è\æ�ûéç+Ð�àS8úë�ä�ÐãÎæ�ûhâ � à?ènì»ûãêÌÐ�à�ì»àkçnçnènà�àkäT$U%ÚûãÐ�àkä�!?à+æ�ä¥Ð�$:Ç�!?ûóç3Ð�æ¥ä�ë=ìN-�ènà�Ð�à�ä�àkæ�ç�è\ûãä�ë�ê3ë�-�ênàkè�%�$?ê � âsèè�â ��� ë�è\ç�â�æ2¦ � è'$kÐ�û#!�ç�ûãë�ä�ê;ç_Ê�$kë=ènûNãÎæ�à?êP�
V�W:X Y5Z�[]\_^
[A`a

 rà?ê3ä�àkæ�ç�è\ûãä�ë=êVâsç�ì»ë=ê �	b $?è\û�ãÎæ�à?ê�ênë=äÙçO$?ì»ûãêÌÐ�â�ä�ê3æ�ä�àNLÙâ�ì»ì»àÕÐ74R$?ä�àkè'L=ûéàS(qÐ�à&ãÎæ�à?üNãÚæ�à?êÐ�û¡Pâ�ûéä�à?ê»Ð�à �à�Ôc3 � üãæ�ê\ûãà?æ�ènêK!kà?äÙç�âsûãä�àkê×Ð�à�Ç¯à�Ô���çnèT�?ê×Ð�û�d$?è\à?äÙç�àïÐ�àe!kà?üãüéà�Ð�à?êÛä�à?æ�çnènûHºä�ë=ê�ênë=üãâ�ûãè\à?ê?f�üéà?æ�èÌë�-�ênàkè�%sâsçnûãë=ä�ä	$?!?àkênê\ûéç�à�Ð�ë=ä�!Kü:4cæ�çnûãüéûãê�âmç�ûãë�ä�Ð�àKÐ�$�ç�à?!�ç�àkæ�ènêÒâ�Ð�â � ç,$kê�3K!?àkê$?ä�à?è'L�ûãà?êP�hg�à � üãæ�êPf�üãàkê�L=à?è�-NàkêÖâmç�ì»ë=ê ��b $?ènûNãÎæ�à?ê � è\ë%Ð�æ�ûãênàkäÙçÖÐ�à?æ2¦�ênâ�%�à?æ�è\ê×Ð�à�ä�àkæ�ç�è\ûãä�ë�ê(]$küãàP!kç�è\ë=ä�ûNãÚæ�à?ê;à�ç�ìKæ�ë=ä�û�ãÎæ�à?ê,�Uf%Ð�ë=ä�!Vüéà?ê�Ð�$kçnà?!kçnà?æ�è\ê'æ�ç�ûéüãûãê�$?ê|Ð�ë=ûJ%=à?äÙç � ë=æ	%�ë=ûãè�Ð�û�d$?è\à?ä�!kûãàkèüyâ � â�è\çnû#!?æ�üãà � è\ë%Ð�æ�ûéç�à3üéë=ènêáÐ�à¯ü*4õûãäÙç�àkè�â.!�ç�ûãë�ä�Ð�æïä�à?æ�çnènûãä�ëe(i$?üéà?!kçnènë=ä�ë=æ�ìKæ�ë�ä��U�
Í¬ü'à7¦%ûãêRç�à¸Ð�à?æ2¦�ç¬Ø � à?ê×Ð�à¸Ð�ûéê � ë=ênûóç�û&8úê�à�¦ � $?è\ûãì»à?äÙç�â�æ?¦�æ�ç�ûéüãûãê�$?ê � ë=æ�è»üyâ�Ð�$�ç�à?!�ç�ûéë=ä�Ð�àkêä�àkæ�ç�è\ûãä�ë=ê�âsçnìÖë�ê ��b $kènûNãÚæ�à?ê3Ü
j üéà?ê<!?â�üãë�ènûãì9�kçnènàkê àkäN8úà?èáÜe·Ìæ�ê\à7¦S(«Ã9L�üãûãà�çnç�â�à�çhâ�ü:�&f�+6B�kXB��Uf
��è'$Dl\æ�êm(:gVâsæ�ì½à�çfâ�ü:�&fn+6BXB�o��Ufp;âsðÚênâ�äM(:p�ë=üãûéàP%¯àkçhâ�ü*�Jf�+;BXBXBq�IfX¶%ë�æ�Ð�â�ä�rs(«Ã�üéüãûéênë=äÒàkçfâsü*�Jf�+6BeBXBq�UfeÎÃQ§"t â («ÃÌìN-�è\ë=ênûéëà�ç�âsü*�Jf�rjíeíjíq�U�
j üéà?ê|Ð�$kçnà?!kçnà?æ�è\êQ§ b à?è\à?ä�ðsë�%�Ü'ÍMepu(]páà?!�ðsà?èMºØ¶2¡?àkä�Ð�Ø�à�ç;âsü*�Jfv+;BXBqo��If'»ÒâsìÖûéë=ðmâ�ä�Ð�à)(�»¯â�ºl\ûóç�âKàkçÌâ�ü:�&fd+6BXB�k��Uf�¶%æ � àkèMºØ»¯â�ì»ûãë�ðsâsä�Ð�à�(«»Òâ�l\ûéç�âKà�ç�â�ü*�Jf�rjíjíeíq�U�
 rà?ê�!Pâ�üéë=ènûéìV��ç�è\à?êÒênë=äÙç�8úë=ènìw$?êÕÐ�à � üãæ�ênûãàkæ�ènêÕìÖëÚÐ�æ�üéà?êKÐ�àx8úàkèKìÖâ.L=ä�$�ç�ûãê�$.f ênà?èy%sâ�äÙç+Ð�à!?û&-�üãàkê � ë=æ�èÖüéà?ê+ä�à?æ%ç�ènûéä�ë=êPfz!kà?êÖìÖëÚÐ�æ�üéà?ê{$kç�â�äÙç×ê�$ � âsè'$?ê×à?äÙç�è\àïàkæ2¦ � â�è+Ð�æ�ê�!?ûéäÎçnûãüéüyâsçnà?æ�è� à?ènì»àkç\ç�â�äÙçÒÐ74õë�-�ê\à?è�%�à?è�üãà � â�ê\ê�â.L=à»Ð�àkê � âsè\ç�û&!?æ�üéà?êO! b â�è�L�$?àkês!kè'$?$kà?ê�üãë=è\ê3Ð�àÖü:4cûéäÙç�à?ènâ.!kçnûãë=äÐ74õæ�ä�ä�àkæ�ç�è\ûãä�ë��d rà?ê5!kë=æ�! b àkê¯Ð�àKê'!kûãäÙç�ûéüãüãâsç�àkæ�è � àkènì»àkçnçnà?äÙç3Ð74õë�-�çnà?ä�ûéè�üãâ»ç�ènâ�l\à?!�ç�ë=ûéènà�Ð74cæ�ä�à



ÀZÁ#ß | �3ï7}�ëNzØè~@$âØå¹ãbâMæQé.çA@ÇÅ�@sæ���å	çHÅ$âMæÉå¹â7é.ç$è~@ìå¹ä7æ��eçA�Ôä7æ«ë�x�zØè~@A�XéeâMæ
� â�èRç�û&!?æ�üéà.foà�çÕÐ�ë�ä�!ÖÐ�àÖè\àkç�è\ë=æ	%�à?èwf>3 � â�èRç�ûéè3Ð�àÖüãâ�üéë=ä�L=æ�à?æ�è3ë=æ0Ð�à»üyâG!?ë=æ�è'-�æ�è\àÖÐ�àQ!kàkçnçnàç�ènâ�l\à?!�ç�ë=ûéènà/f�üãàVç¬Ø � à�à�ç'ü*4R$?ä�àkè'L=ûéà3Ð�à?ê � â�èRç�û#!kæ�üãàkê"!?è�$?$kà?ê?�

 rà?ê�Ð�$�ç�à?!�ç�àkæ�ènêÎ§ b àkènà?ä�ð�ë�%vf�Ð�ë=äÙç�üãà � ènûéä�!?û � à¸â�$kç,$�à�¦ � üãû&�Úæ	$�Ð�â�ä�ê×üyâ.ê\à?!kçnûãë=ä��	��r�f� à?æ	%�à?äÙçVàkæ2¦¸â�æ�ênê\ûHÐ�û�d$?è\à?ä�!kûãà?è'üéà¯ç¬Ø � à�Ð�à � âsè\ç�û&!?æ�üéà � ènëÚÐ�æ�ûóç�à � à?ä�Ð�âsäÎçÌü*4õûãäÙçnà?è�â/!kç�ûéë=ä7f%à?ä$kçnæ�Ð�ûãâ�äÙç�üéà?ê�!Pâ�ènâ.!kç'$?ènûéê\çnû#�Îæ�à?ê�Ð�à�ü*4câ�ä�ä�à?â�æ�§ b à?ènàkä�ð�ë�%¸ë�-�ênàkè�%.$ � â�è'üãàkê �	b ë�ç�ë�ìKæ�üéçnû � üéû#!?â�ºç�àkæ�ènêP�� rà?ê)$?üéà?!kçnènë=ä�êÕà?ä	L=à?ä�Ð�ènà?äÙç�Ð�à?ê�çnè�â.!kà?êKê\à?!kë=ä�Ð�â�ûéènàkêG(]!?â�ê'!?â�Ð�àx$küãàP!kç�è\ë=ìÖâ.L=ä�$�ç�û#�Îæ�à��Uf�Îæ�û � ènëÚÐ�æ�ûéênà?äÙç�Ð�à?ê5!P�=ä�àkê�§ b à?è\à?ä�ðsë�%�Ð�â�ä�ê�Ð�àkêVÐ�ûãè\à?!�ç�ûãë�ä�êÌÐ�û�d$?ènàkäÙç�à?êPf6!kàs�Îæ�û�Ð�ë=ä�ä�àÕæ�äâ�ä�ä�àPâ�æ Ð�ë=äÙç¯üãàkêO-Në=è\Ð�ê3ênë�äÎç¯çnèT�?ê¯Ð�ûH�iæ�ê?fHâ�üéë=ènê5�Îæ�à+üéà?ê¯ìKæ�ë=ä�ê � ènëÚÐ�æ�ûéênà?äÙçÒæ�ä â�ä�ä�àPâ�æ�3-åë=ènÐ�ê'ä�à�ç�êP�
 Hâ � è'$P%Úûéênûãë�ä Ð�æ"ä�ë=ìN-�è\à�Ð74�$U%�$?ä�àkìÖàkäÎçnê¸âmçnç�àkä�Ð�æ�ê�Ð�âsä�ê�üãà�Ð�$�ç�àP!kç�àkæ�è�ä�$?!kà?ê\ênûéçnà¥Ð�àä�ë=ìs-�ènàkæ2¦�ì»ë%Ð¹�küãàkê?�¹Í¬ü78qâ�æ%ç'Ð74Tâ/-Në=è\ÐS$P%sâ�üãæ�à?è�üãàK��æ2¦�Ð�à¯è�âPØ�ë=ä�ê�!?ë=ê\ìÖû&�Úæ�à?ê�â�ènè\û&%sâ�äÙç�Ð�âsä�êü*4câsçnìÖë=ê ��b �kènà3ç�àkènènàkê\çnènà � æ�ûãê�ênûãìÕæ�üãàkè�ü*4õûãäÙç�àkè�â.!�ç�ûãë�äïÐ�à�!?àkê � âsè\ç�û&!?æ�üéà?ê�Ð�â�ä�êÌü*4câsç�ì»ë=ê ��b �?è\à.fàkç�ä�ë�ç�â�ì»ì»à?äÙçx!?â�ü#!kæ�üãàkèÛüãà�ä�ë=ìN-�è\à�Ð�à�ä�à?æ%ç�ènûéä�ë=êÛÐ�à=! b â.�Îæ�à�ç¬Ø � à��Îæ�ûVê\ë=äÙç � ènëÚÐ�æ�ûóç�ê?�Ã � âsè\ç�ûéèÕÐ�àkê+ênà?!�ç�ûéë=ä�êKàU�Q!?â.!?àkê+Ð74cûéäÙç�à?ènâ.!kçnûãë=ä�à�ç�Ð�à�üãâ¸ìÖëÚÐ�$küãûãênâsç�ûéë=ä Ð�àÛüyâ�è�$ � ë=ä�ê\à�Ð�æÐ�$�ç�à?!�ç�àkæ�è?fHë=ä � à?æ�çÒâ�üéë=ènê � è'$?Ð�ûãènà{!kà��Úæ64cë�-�ênà?èy%=àkè�âïüéà�Ð�$kçnà?!�ç�à?æ�èK(úä�ë=ìN-�ènà+Ð74R$P%�$?ä�àkìÖàkäÙç�êà?äx8úë�ä�!kçnûãë=äÛÐ�æ�ç¬Ø � à3Ð�à � âsè\ç�û&!?æ�üéà?ê�Ð�$kçnà?!kç'$?àkê?f�è'$ � â�è\çnûéçnûãë=äÖê � âsçnûyâ�üéàÌà�çm$?ä�àkè'L�$�ç�û&�Úæ�àVÐ�à�!?àkê$P%�$kä�à?ì»à?äÙç�ê,�U�
� ä�%=ë�ûéç�Úæ�àÕÐ�â�ä�ê!kà�ç¬Ø � à�Ð74õà7¦ � $kènûéà?ä�!kà.fåüãà?ê�è'$kênæ�üóç�âsçnê � è'$?Ð�ûéç�ê�Ð�$ � àkä�Ð�à?äÙç58úë�è\ç�àkìÖàkäÙçÐ�à'ì»ë%Ð¹�küãàkê ç b $kë=ènû&�Îæ�à?êPf��Îæ�û�ê\ë=äÙç|Ð�à?êfênë�æ�è'!kà?ê|Ð74càkènè\à?æ�èz3Òâ�l\ë=æ�çnà?èh3�!?àküãüãàkê � æ�è\à?ì»à?äÙç|à7¦ � $�ºènûéìÖàkäÙç�â�üéà?ê?�� �4õûãä�!kà?èRç�ûéçnæ�Ð�à3ç b $?ë=è\û#�Îæ�à�â�ä�ä�ë=ä	!?$?à � â�è'üãàkêÌÐ�û&%=àkènê\à?ê9!kë=üãüãâ.-åë=è�âsçnûãë=ä�ê;à?êRç�ç¬Ø � ûHº�Îæ�à?ì»à?äÙçfÐ�à�ü:4cë�ènÐ�è\àáÐ�à�rjí º2r�o5�x�q rà?êhûéä�!?àkè\ç�ûóç�æ�Ð�à?ê�êRØ%êRç,$kì×âsçnû#�Îæ�àkê|à�çhê\ç�âsç�ûéê\çnû#�Îæ�à?ê>%�âsènûãàkäÙç-åàPâ�æ�!kë=æ � Ð74õæ�ä�àÒà7¦ � $kènûéà?ä�!kà)3+ü*4câ�æ�çnènà/f�àkç'àkäM8úë=ä	!kç�ûéë=ä�Ð�æ�ç¬Ø � à¯Ð74câ�ä�â�üóØ%ê\à¯à��Nà?!kçnæ�$?à/�&�J�

V�W&� �G�/�	���'�U�7�'�S�6^n^qa/����[I���Da/�

[ ë=æ�è'çnà?êRç�à?è�ü*4 b Ø � ë�ç b �?ê\à¯Ð74cë�ê'!?ûéüãüãâsç�ûéë=ä�ê?fÚë=ä�æ�ç�ûéüãûéênà�üéà3Ð�ë=æ�-�üãà¯è�â �	� ë=èRçk ÌÜ
��� � � � ½6¿ ¾ ½'¿ � µ � ½eñ ¾ ½%ñ �D� ñ 7D�� � ½6¿ ¾ ½2¿ � µ � ½eñ ¾ ½�ñ �D� � ÷
ñ*�*  (�§9�&+��

!Pâsè�ênû;ë=ä�ä�à�ênâ�ûéç � â�ê � è�$?Ð�ûéènà�â�%=àP! � è'$?!kûãê\ûãë=ä�üãàkês%sâ�üãàkæ�ènê+â/-�ênë=üéæ�à?ê�Ð�à?ê+Ð�û�d$?è\à?äÙç�êÔ��æ2¦dfüãàÕè�â ��� ë=èRç¯à?äÙç�è\à�üãà�ä�ë=ìs-�ènà�Ð74õûãäÙçnà?è�â/!kç�ûéë=ä�Ð�æ�ç¬Ø � à+ìKæ�ë=ä�û#�Îæ�àG( ½�¿Ûë=æ ½?¿q��à�ç¯üãàKä�ë=ìN-�è\àÐ74õûãäÙç�àkè�â.!�ç�ûéë=ä Ð�æGç¬Ø � à�$?üãàP!kçnènë=ä�û&�Îæ�à¡( ½mñ�ë�æ ½�ñ'�×à?êRç�f � â�èG!kë=äÙç�è\à.f¢8úë=è\çnà?ì»à?äÙçS!?ë�äÎçnè�â�ûéäÙç� â�è�üãâ¸ç b $kë=ènûéà.�< h4õæ�çnûãüãûéê�âsçnûãë=ä0Ð�àG!?à�çnçnà�ë.-�ênàkè�%sâ.-�üéà � àkènì»àkç�Ð�ë�ä�!�Ð�à�è'$kÐ�æ�ûãè\à�üãàkê�à?ènè\à?æ�è\êê\ØÚêRç,$?ìÖâsçnû#�Îæ�à?ê � â�è�è�â ��� ë�è\ç23'ü*4õæ�ç�ûéüãûãênâsç�ûéë=ä�Ð�à?ê���æ2¦�â.-�ê\ë=üãæ�êP�6Å ë�æ�ç�àh%sâ�üãàkæ�èHÐ�àz���Ð�ûH�6$kènàkäÎçnàÐ�à�+¯à?êRç�üãâ � ènàkæ	%=àÒÐ74õæ�äïìw$?!?â�ä�ûéênì»à3ä�ë=ä � è'$U%%æ�Ð�â�ä�ê�üéà?ê'ì»ë%Ð�£küãàkê?�
gVâ�ä�ê�üãàm!Pâsê�Ð74õë=ê�!?ûãüéüyâsçnûãë=ä�ê�Ð�â�ä�ê|üyâ¯ìÖâsç�û&£?ènà/f=üãà'ènâ ��� ë=è\ç_�� � à?æ%ç_%sâ�è\ûãà?èfàkäQ8úë=ä�!�ç�ûéë=ä+Ð�àL6¤ U3W��PtVYeW
Us[rQTWábmW�_qd^acO�¥o�?teO�QcOh_�W
beb�S�_�d9¦¨§]©«ª §D©,¬¦¨§*]ª §yi¬ O\[qdid*®epRSk_�aX�?teOR�;O\Ukdrbe_^SZ]C®eOhYZOz¯Zv



| ��°1� á'zMæ�éPÅ¥ç«�eç æ�ä1�Xç âØå	é6æ ±=þ#=üyâQ�Úæ�â�äÙç�ûéç'$KÐ�à�ìÖâsç�û&£?è\àÒçnè�â�%=àkènê'$kà�(që=æ¥â�æ � â�ênênâ.L=à�Ð74õæ�ä�à�Ð�ûéê'!kë=äÙç�ûãäÎæ�ûóç,$�Ð�à�üyâ×Ð�à?ä�ê\ûéç,$ÕÐ�àìÖâsç�û&£?ènà��Uf�!.4õà?êRçh3�Ð�ûéènà�à?äs8úë=ä	!kç�ûéë=äÕÐ�à;ü*4câ�ä�L=üéàáâsæÔ¡?$kä�ûéç b{²�³ �/ �4�$�ç�æ�Ð�à;Ð�à;üãâÌÐ�ûéê\ç�è\û#-�æ%ç�ûãë�ä�Ð�àkê$P%�$kä�à?ì»à?äÙç�ê�à?äT8úë=ä�!kçnûãë=ä¥Ð�àw!?à�çKâsä�L=üãà � à?è\ìÖà�çnçnè�â�Ð�ë=ä�!+Ð74câ ��� ë=è\çnà?èÒÐ�à?ê�!?ë�äÎçnè�â�ûéäÙç�à?ê¯ê\æ�èüãàkê � âsè�â�ìw£kçnènà?êÌÐ74õë=ê'!kûãüãüãâsç�ûéë=ä7��g�àÕüyâÖì9Z?ì»àÕìÖâ�ä�û&£?è\à.f�ë=ä � à?æ�ç3â�æ�ênê\û<$�ç�æ�Ð�ûéà?èÌüyâw%sâ�è\ûyâsçnûãë=äÐ�à)!?àÕènâ ��� ë=è\ç�â�%=àP!Kü*4R$?ä�àkè'L=ûéà¯Ð�àÕüãâ � âsè\ç�û&!?æ�üéà¯Ð�$kçnà?!kç'$?àS(i�Îæ�û Ð�ë�ä�ä�àÕæ�ä�àÕüéûãì»ûéç�à�ûãä	8i$kènûãàkæ�ènà3�ü*4R$?ä�àkè'L=ûéà3Ð�æ�ä�à?æ�çnènûéä�ë+ûãä�!kûãÐ�àkäÎç«�U�
§áë=ì»ìÖàÛë�ä�ü*4câ�%Úæ�Ð�â�ä�ê�üyâ � â�è\çnûãàxo¸ênæ�è�üãâïç b $kë=ènûéàÛÐ�àkê�ë=ê'!kûãüãüãâsç�ûéë=ä�êPf�ü:4�$kä�à?è�L=ûãàK´½à�çüyâÛÐ�ûãê\ç�â�ä�!kà� à?äÙçnènà�üãà�üéûãàkæ�Ð�à�!?è�$Pâsçnûãë=ä�à�ç¯üãàKüéûãà?æ�Ð64cûéäÎçnà?ènâ.!kçnûãë=ä�Ð�æ¥ä�àkæ�ç�è\ûãä�ë�ê\ë=äÙçÒÐ�à?æ2¦Ð�àkê � â�ènâ�ìQ£�ç�è\à?ê1!?â�è�â/!kç,$kènûéê\ç�û&�Îæ�à?ê�Ð�àVü*4õë=ê�!?ûãüéüyâsçnûãë=äG(i%=ë�ûãè;âsæ�ênê\ûiüyâ¯ênàP!kçnûãë=ä�Ì��&+��I�	 �4R$kçnæ�Ð�àVÐ�àkê%sâ�ènûãâsç�ûéë=ä�ê�Ð�à����à?ä=8úë=ä�!�ç�ûéë=ä�Ð�æ¥è�â ��� ë�è\çO 2µ.´ � àkènì»àkç\ç�è�âÛÐ�ë=ä�!�Ð�àKçnà?ê\çnà?è3üéà?êVÐ�ûJ¶6$kènàkäÎçnêì»ë%Ð�£küãàkê�Ð74cë�ê'!?ûéüãüãâsç�ûéë=ä�êáà�ç'üãàkæ�ènê � â�ènâ�ìw£kç�è\à?êP�

V�WA· �G�/�	���'�U�7�'�S¸>���Ua/\1���

 rà»ç�â.-�üãà?â�æ §9�J+×ì»ë=äÙç�è\à+üãà?êO%sâ�üãàkæ�ènêÒÐ�æ0Ð�ë=æ�-�üéàÖènâ ��� ë=è\çK(i$?���\§9�J+��3ë�-�çnà?äÎæ�à?ê � â�èÒüãàkê� è\ûãä�!kû � â�üéà?êÌà7¦ � $?è\ûãàkä�!?àkê3ênæ�è3üéà?êVä�àkæ�ç�è\ûãä�ë�ê3âsç�ì»ë=ê ��b $?è\û#�Îæ�àkê?�7 ràkê3à?ènè\à?æ�è\ê3ènà � ë=èRç,$kà?êVÐ�âsä�ê!?àÒç�â.-�üãàPâsæ¸ênë�äÎç�ènàkê � à?!kçnû&%�à?ì»à?äÙç3üãàkêÌûéä�!?àkè\çnûéç�æ�Ð�à?ê�ê\ç�âsç�ûéê\ç�û&�Îæ�à?êÌàkçÌê\ØÚê\ç'$?ìÖâsç�û&�Úæ�à?ê�(úàkçÌüãà?æ�èênë�ìÖì»à��Îæ�â�Ð�ènâsç�û&�Úæ�à � ë=æ�è ·�æ�ênà�¦��U�
´ ¦ � $?è\ûãàkä�!?à ·�æ�ênà�¦¹(y+�º�k.ºq� ��è�$Dl\æ�ê)(D+�º�ºqo�� ¶%ë�æ�Ð�â�äerS(y+�º�º.ºq�

�� »	�¨ºeÌ ß º'¼ �~½× º'¼ ½ 0 »	��º�º 4 »	�&+�¾ 4 »��¨»�k »	��Ì.¿ 4 »	�&+.+ 4 »��¨»XÌ
´ ¦ � $?è\ûãàkä�!?à »¯â�ì»ûãë=ðmâ�ä�Ð�à�(y+�º.º�ºq� ÍMepÀ(y+�º.ºqo�� ¶%æ � à?èT»Á(*r/»�»�»q�

�� »�� Ì�» 4 »	��»XÌ 4 »	��»qo »	�¨Â�+ 4 »	�¨»�r 4 »��¨»qo »	��Ìqo 4 »	�¨»�r 4 »��¨»qo
�?�X�.� | �G��Ã�Ä{Å	ÆvÇ7È#É�Ê?ËqÌdÌÍÅ�ÊUÎ5Å�ÇdÎIÉ/Ï�Æ�Ì6ËqÊ)È#É
ÐOÉ
Ñ�ÌdÒ/Ê?Ó#É.ÏvÔ�É/Ð)ÏdÉ/ÆvÎIÊ?ÓAÏdÅ�Ð5Ë�ÎUÕSÅ�ÐIÌ7ÖvÒ/Ê?Ó#×�ÆdÉ
Ð��

 rà?ê|è'$?ê\æ�üéç�âsç�êfë�-%ç�à?äÎæ�ê � â�èzp;â�ðÎênâ�ä×à�ç�|ÃQ§"t � f��Îæ�û�ä�à�ênë�äÎç�ênàkä�ênû&-�üãàkê_�Îæ74câ�æ2¦»ä�à?æ�çnènûHºä�ë=ê�Ð�à�ç¬Ø � à�ìKæ�ë�ä�û#�Îæ�à/f%ê\ë=äÙç�ìÖë�äÎçnè'$kêáÐ�â�ä�êáüãà'ç�â/-�üãà?â�æ�§9�¨r�f�ë.Ø×üãàÌè�â �	� ë=èRç"�Q¿Õè\à � è�$?ênàkäÙç�àüãà�ä�ë=ìN-�ènàKÐ74R$P%.$?ä�àkìÖàkäÙç�ê¯ä�à?æ%ç�ènûéä�ë=êVì»à?ê\æ�è'$kê3ênæ�è�üãàÕä�ë=ìN-�è\à�âsçnçnà?ä�Ð�æ�ê?�� ràkêVûãä�!kà?èRç�ûéçnæ�Ð�àkêênë�äÎçÕènàkê � à?!kçnû&%�à?ì»à?äÙç�ê\ç�âsç�ûéê\çnû#�Îæ�à?êPf êRØÚê\ç,$kì×âmç�û#�Îæ�àkêKàkç�ç b $kë=ènû&�Îæ�à?êP� � ä¹%�ë=ûéç�ü*4õûãì � ë�è\ç�âsä�!?àÐ�æ�Ð�ë=æ�-�üãà3è�â ��� ë�è\ç � ë=æ�è�Ð�ûéìÖûéäÚæ�à?è;ü:4càkènènàkæ�è�ç b $kë=ènû&�Îæ�à�$?üéàP%�$kàx( Ö Ò @3� Ò  ���U�
´ ¦ � $?è\ûãàkä�!?à páâ�ðÎê�â�ä¹(y+�º.º�ºq� ÎÃQ§"t � (:r.»�»�»q�

� ¿ +���»�» 4 »	��».¿ 4 »	��»�k 4 »	��r/» »	�¨Â�+ 4 »	��»qo 4 »	�¨»�Â 4 »��&+�k
Ù�Ú�ÛqÜ | ÜÝ±qÃ?�sÒ
ÐPÆdÈ&ÎIË�ÎIÐOÞ6Éwß5Ë.��ÐIËnÏ�É�ÎOàâá)�Q�sãåäGÌdËqÊPÎUÓ#Ê�Þ7Æ=æ�Æ�Ñ=Þ6ÉQç ¿ �



ÀZÁ�è | Ü3ï7}�ëNzØè~@$âØå¹ãbâMæQé.çA@ÇÅ�@sæ�Ú�å	çHÅ$âMæÉå¹â7é.ç$è~@ìå¹ä7æ"ÚeçA�Ôä7æ«ë�x�zØè~@A�XéeâMæ
 Hâ�ì×â�l\ë=ènûóç,$fÐ�à1!kà?ê�à�¦ � $?è\ûãà?ä	!?à?êhë�äÎç æ�äKÐ�ë�æ�-�üãà�è�â �	� ë=èRç ä�àkçnçnà?ì»à?äÙçhûéä	8i$?è\ûãà?æ�è>3Ìü*4õæ�ä�ûéç'$.f�� Ö @ � Ó @ f>!kàx�Îæ�ûáêP4cà�¦ � üãû#�Îæ�à � â�èKæ�ä.Ð�$Pé�!kûéç�Ð�à+½�¿ïàkç«µsë=æöæ�ä�à�¦�!?£?ê�Ð�à+½mñU�< ràÛä�ë=ìN-�è\àç�ësç�â�ü3Ð74R$P%�$kä�à?ì»à?äÙç�ê¸ë�-�ç�àkäÎæ�ê � â�èepáâ�ðÎê�â�ä"ä�àT8qâ�%�ë=ènûéênà � â�ê�ü*4 b Ø � ë�ç b £?ê\à.Ð74õë=ê'!kûãüéüyâsçnûãë=ä�êPf� â�è)!?ë=äÙçnènà�üyâ�è'$ � â�è\çnûéçnûãë=ä.â�ä�L=æ�üãâ�ûãè\àÖÐ�àx!?àkê{$P%�£?ä�àkìÖàkäÙç�ê�à?êRç+Ð�û&¶d$?è\à?äÙç�à×Ð�à?ê � è'$?Ð�û#!kçnûãë=ä�êç b $?ë=è\û#�Îæ�à?ê)(]páë=üãûéàP%ÖàkçÌâ�ü:�&f7+�º�º�ºq�I�
 �4Tâ�ä�â�üéØÚênà8qâ�ûéçnà � âsèáüyâ�!?ë=üéüyâ.-åë=ènâsç�ûéë=ä9¶%æ � à?èØºØ»¯â�ì»ûãë=ðmâ�ä�Ð�àÌì»ë=äÙç�è\àÌæ�ä�Ð	$Pé�!kûéç;Ð64�$U%�$?ä�à7ºì»à?äÙç�ê���f�ì×âsûãê'ä�à¯ç�ènë�æ	%=à � â�ê�Ð74cà�¦�!?£?ê�Ð74�$küãàP!kç�è\ë=ä�êP�n§áà�è'$?ê\æ�üéç�âsç�à?êRçVæ�ä�à�8úë=è\çnà¯ûãä�Ð�û&!Pâsçnûãë=äÐ74õë=ê'!kûãüéüyâsçnûãë=ä�ê�Ð�æ�ç¬Ø � à�½�¿ Þ ½�ÀÒë=æÎ½�¿ Þ ½/ê5(]!P8D��âsä�ä�à7¦%à)´z�U�



� ü �9E � � � ´
��°�®»��³ ² ý ´�±/´�³ û ° ý �ï�,³0³�¯�²���®Ö�,³ û � ý ´IëK´�®9´
��±/±'��³���o°��,² ý � ´�°�¯�³
§áà�ç¬Ø � àÕÐ74õà7¦ � $kènûãàkä�!?àkêVæ�çnûãüãûéênà3üéà?ê'ä�à?æ%ç�ènûéä�ë=ê � ènëÚÐ�æ�ûóç�ê � â�è'üãàkêÌè�$Pâ.!�ç�àkæ�ènêÌÐ�à)!kà?äÙç�ènâ�üãàkêäÎæ�!?ü&$Pâ�ûéènàkêN( � ènûéä�!?û � â�üãàkìÖàkäÙçÌÐ�à?ê ½Úñ,�'ë=æ � âsèÌÐ�àkêVâ.!P!?$kü#$?ènâsç�àkæ�ènêÌÐ�à � â�è\çnû#!?æ�üãà?ês( ½6¿»ë=æ ½?¿��U�§áàkç\ç�à � â�èRç�ûéà3è'$?ê\æ�ì»àÒüéà?ê'è'$kênæ�üóç�âsçnê¢�Îæ�ûHë=äÙçm$kç,$¯ë�-%ç�à?äÎæ�ê3{!?à"l\ë=æ�èP�

ì W:X íSa��Í��Z�[:\h¸��Mî>aSZ
���d^��Ua���Z��

 rà?ê�è'$Pâ/!kç�àkæ�ènê Ð�à?ê2!?àkäÙç�è�âsüãà?ê�äÎæ�!?ü&$Pâ�ûéènàkê � ènëÚÐ�æ�ûãê\à?äÙç�æ�äsL�è�â�ä�ÐÒä�ë=ìs-�ènàfÐ74câ�äÙç�ûsº¬ä�àkæ�ç�è\ûãä�ë=ê(]!U8D�PênàP!kçnûãë=ä)¾	�¨r��&+��iÐ�à�ç¬Ø � àz$?üéà?!kçnènë=ä�û#�Îæ�à.f?Ð74�$kä�à?è�L=ûãàfûéä	8i$?è\ûãà?æ�ènà�3�+�»Qïà�ÔsfZàkç�Ð�ë=äÙçHüãà�ï�æ2¦¯à?êRç!?ë�ä�äÎæ�â�%=à?!�æ�ä�à)-Në=ä�ä�à � è'$?!kûãê\ûãë=äN «�dgÌû&%=àkènê\à?êVà�¦ � $?ènûéà?ä�!kà?êN(:páæ�L�àkØ¹(«Ã¢! b ðmâ�èÌàkç�â�ü*�Jf�+�º�º�o��Uf§"ð �O�Oñ («Ã � ë�üãüãë�ä�ûãë¯àkç;â�ü*�Jf�+�º�º�º��Uf�ò â�üéëÕÔfà?è\Ð�à�(]páë%à b ìFàkç'âsü*�Jf	r/»�»�»q���fæ�çnûãüéûãênàkäÙç�Ð�ë=ä�!VÐ�àkêè'$?â.!kçnà?æ�è\ê{!?ë=ì»ì»à×ênë�æ�è'!kà?ê�Ð�àÛä�à?æ�çnènûãä�ë=ê?f à?äó! b àkè'! b â�äÙçQ3¸ì»ë=äÙç�è\à?èÕæ�ä�à�âsçnç'$?äÎæ�âsçnûãë=ä.Ð�æï�æ2¦�Ð�à ½�ñPf�!kà)�Îæ�ûrê\à?ènâ�ûéç'æ�ä�à � ènà?æ�%=àÒÐ74cë�ê'!?ûéüãüãâsç�ûéë=ä�êáÐ�æ�ç¬Ø � à ½�ñ �iÞ ½ 7 ( � � � <�ô�<«õ �I�
 Hâ'Ð�ûãê\ç�â�ä�!kà|Ð�à|üãâ�ênë=æ�è�!?à|â�æ¯Ð�$�ç�à?!�ç�àkæ�è2%sâ�è\ûãàhÐ�àh�Îæ�àkü#�Îæ�à?ê�Ð�û¡Pâ�ûéä�à?êrÐ�àfìw£kçnènà?ê_(D+�o�f�¿q»�à�çºqo�ì � ë=æ�è2páæ�L=à�Ø	�Í3O+|ðÚìö(�§"ð �O�Oñ à�ç�ò â�üãë�ÔfàkènÐ�à��U�1§áà?ê�à7¦ � $kènûãàkä�!?àkê<! b àkè'! b àkäÙçhÐ�ë=ä�!fÐ�àkêë=ê�!?ûãüéüyâsçnûãë=ä�ê � ë�æ�è Ð�à?ê Ð�û&¶d$?ènàkä�!?àkê Ð�à|ìÖâ�ênê\à?ê Ð�â�ä�ê�ü*4õûãäÙç�àkè�%sâ�üãüéà Ï @ ×�� ø � � ½ ø Ï @ ½ !kù ½ �
 HâÐ�$�ç�à?!�ç�ûéë=äÖÐ�à?ê|ä�à?æ�çnènûéä�ë=ê|à?ê\ç�àP¶Nà?!�ç�æ�$kà�Ð�âsä�êfÐ�æ×ê�!?ûãäÙçnûãüãüãâsç�àkæ�è�üéû#�Îæ�ûãÐ�à;ë=æ � â�èfÐ�à'ä�ë=ìN-�è\à?æ2¦��b ësç�ë=ìKæ�üéç�û � üãû&!Pâsçnà?æ�è\ê?f�%Úûyâ�üyâÕè�$Pâ.!�ç�ûãë�äG÷ ûéäq%=à?è\ênà¯ênæ�è;Ð�à?ê � è\ë�ç�ë�ä�ê ½%ñ ¾ Â �iÞ � ß ¾¹ø f�!?àkêÐ�àkæ�ù � ènëÚÐ�æ�ûóç�ê¢$�ç�â�äÙç�ènà � $?è�$?ê � â�è�ü*4R$?ì»ûãê\ênûéë=äÛÐ�à ��b ësç�ë=ä�ê'àkä�!kë.ú�ä�!kûãÐ�àkä�!?à¯ç�àkì � ë=è\à?üãüéà.�

ì W&� íSa��Í��Z�[:\h¸��Mî�û �6^n^q�/�D�/Z/�7�Ua���Z?�

§áë=ì»ìÖà�ë=ä�ü*4câ�%Úæ Ð�â�ä�ê»üyâ¥ênàP!kç�ûéë=ä¡¾	��r���r�fhüéà?êÖâ.!?!P$?ü&$?è�âmç�à?æ�ènê»Ð�à � â�è\çnû#!?æ�üãà?ê � à?æ	%�à?äÙçL�$kä�$?è\à?èHÐ�à?ê�ï�æ�ùÒÐ�àhä�à?æ%ç�ènûéä�ë=êHÐ�àfÐ�ûJ¶6$kènà?äÙçnà?êHê�â�%=àkæ�ènê àkçHÐ�âsä�êHÐ�û&%�à?ènê\à?ê2LÙâ�ì»ìÖàkêoÐ74R$?ä�àkè'L=ûéà?êPf!?àK�Úæ�û � àkènì»àkçÕü*4R$kç�æ�Ð�àÛÐ�àÛì»ëÚÐ�à?ê�Ð74cë�ê'!?ûéüãüãâsç�ûéë=ä�ê¯Ð�ûãêRç�ûéä�!kçnê?� Í¬üáàUù%ûéê\ç�àÛâ.!kçnæ�à?üéüãà?ì»à?äÙçÕÐ�à?æ�ùç¬Ø � àkêÌÐ64càIù � $?ènûéà?ä�!kà?êÌæ�ç�ûéüãûãênâ�äÙç;Ð�àkê�8qâsûãê'!kàPâ�æ�ù�Ð�à � â�èRç�û#!kæ�üãàkêVÜô »�Ã5t e´8·ö(:´hûéçnà?ürà�ç�â�ü*�Jf�r.»�»�+��áàkç ¶	·9gü( �ûãüãüéê;àkçÌâ�ü:�&f�r.»�»	+��|æ�ç�ûéüãûãê\à?äÙç'æ�ä�à¯ê\ë=æ�è'!kàÐ�à ½2¿ Ð�àý-�â�ê\ênàý$kä�à?è�L=ûãà�( Ö o.»5�à�ÔO�Öà�çx! b àkè'! b àkäÎç�ü:4Tâ ��� â�è\ûéç�ûéë=ä�Ð�à ½%ñ � ë=æ�è»Ð�àLvþ On[HYZa�ÿ�p\_�O\Ukd^O\[oO��PbmpR_^acO\Um]`On[iW�UeUeSkUm]`O\UkdHYZOn[rOR_^_^ORte_�[N[��Z[úd^pR��W�d^aT�?teOn[rYZOhQ�� Sk_^YZ_^O�YZO��	�



ÀZÁZw {�ÜÔï7}�ëNzØè~@$âØå¹ãbâMæ*é.çA@ÇÅ�@sæ�Ú�å2ç�
.âMæÄæSä�é;èSãbâMæ_Ú�è�çA@�¹ãD@$â`ÅÇÅ$âMæ�
.â8å¹â7é.ç$è~@ìå¹ä7æ
8qâ�û&-�üãàkê;Ð�ûéê\ç�âsä�!?àkê�ê\ë=æ�è�!?à�º|Ð�$kçnà?!kçnà?æ�ès(qè\à?ê � àP!kç�ûJ%=àkìÖàkäÎç)+�Â��¨ÂKàkç¾�»�ìK�U�ô�� ð � tðÜK¶G(: ræ�Ð�ë�%Úû&!?û�à�çhâ�ü:�&f.r.»�»�+��Hà�ç8· ��� Ã9g ( � à����kàkçnçnë3àkçfâsü*�Jf.r/»�»	+��Hæ�ç�ûéüãûãê\à?äÙç æ�ä8qâ�ûéê'!kàPâ�æ � üéæ�ê�$kä�à?è�L�$kçnû#�Îæ�à�Ð�àQ½6¿�( Ö ¾�»�Ç¯à�Ô��Uf � àkènì»àkçnç�â�äÙçhÐ�à¢! b àkè'! b àkèfü*4câ ��� â�è\ûéçnûãë=äÐ�à�½6À�f�â�%=àP!�æ�ä�àÒÐ�ûãê\ç�â�ä�!kàÒê\ë=æ�è�!?àKº|Ð�$kçnà?!�ç�à?æ�èÌÐ�à�Ìqo.»KìM�

ì WA· �G�/�	���'�U�7�'�G¸>���Ua/\1���

 rà?ê�è'$kênæ�üóç�âsçnê�â�ä�ä�ë=ä�!?$kê � â�èÛüéà?êÖÐ�û&¶d$?è\à?äÙç�àkêG!?ë=üéüyâ.-åë=è�âmç�ûãë�ä�ê+ênë=äÙç�è\à � ë=è\ç'$?ê�Ð�â�ä�êÛüãàkêç�â/-�üãà?â�æ�ùSg)�&+Òàkçgs�¨r��
´�ù � $kènûéà?ä�!kà páæ�L�àkØT(D+�º�ºqo�� ò â�üéë�Ôfà?ènÐ�àK(:r.»�»�»�� � ð �O�Oñ (D+�º�º�ºq�
� ëÚÐ�à ½�ñ �NÞ ½ 7 ½Úñ �iÞ ½ 7 ½�ñ �iÞ ½ 7
t @ � ÐXÐ 4�@ � @ Ï 4�@ � @  Ï=� @ � 4 @ � @ © 4 @ � @ ª Ï=� @ Ï 4�@ � @ © 4�@ � @ ©

Ù�Ú�ÛqÜÎ{5Ü���Ã��)Ò/ÐUÆdÈ&ÎIË�ÎIÐ�Þ6É
Ð{É
Ñ�ÌdÒ/Ê?Ó#É.ÏvÔ�É/Ð�ÏvÉ.Æ�ÎIÊ�ÓAÏvÅ�ÐNÞdÉSÊ?Ò
ËqÔ�ÎIÉ/ÆdÊPÐ���� É/Ð«ÎwÈ#ÉSÊ?ËqÌdÌÍÅ�ÊUÎNÞ7ÆÏvÅ	ÕQÇ6Ê?É�Þ���Ò���Ò/ÏdÉ/ÕSÉ.Ï	ÎIÐOÅ�Ç6ÐIÉ/Ê���Ò/Ð�ÐUÆvÊsÈ#ÉQÏdÅ�ÕKÇdÊ?É�Ë�Î«ÎIÉ.ÏvÞ7ÆÍ�

´<ù � $kènûãàkä�!?à »�Ã9t � ´y·9r�(:r.»�»	+�� · ��� Ã5gü(*r.».»	+�� � ð � t�Ü*¶�(:r.»�»	+��� ëÚÐ�à ½2¿ �iÞ ½�ñ ½�¿ �NÞ ½�À ½6¿ �iÞ ½�À
tm$?ênæ�üéç�âmç » ½Úñ �>�~ê! #"�Ò � @ ©�¤ Ï @ ×�$ �2�~ê� %" © �õ� ¤ Ï @ ×�$´<ù � $kènûãàkä�!?à  ¶	·gÁ(*r/»�»	+�� · ��� Ã5gü(*r.».»	+�� � ð � t�Ü*¶�(:r.»�»	+��� ëÚÐ�à ½2¿ �iÞ ½�ñ ½mñ �NÞ ½�À ½eñ �iÞ ½�À
tm$?ênæ�üéç�âmç �2�~ê� � �q@ � Ò  4 @ � @ Õ � î �>�~ê! #" Ï=� @�@ ¤ Ï @ ×�½ �2�~ê� %"øÒ � Ó+¤ Ï @ ×�½

Ù�Ú�ÛqÜÙ{�ÜÝ±qÃ&�)Ò/ÐUÆ6ÈJÎIË�ÎIÐ�ÞdÉ/ÐOÉ�Ñ�Ì6Ò
Ê�Ó#É/ÏdÔ�É
Ð�ÏdÉ/ÆvÎIÊ�Ó#ÏdÅ�Ð�Þ'��ËqÔ�Ô�Ò.È&Ò/ÊPË�ÎIÉ.ÆvÊ?Ð��
Ã�æ�!kæ�ä�àÒÐ�à?ê�àIù � $kènûãàkä�!?àkê! b à?è'! b â�äÙç�üãâKÐ�ûãê � â�ènûóç�ûéë=ä×Ð�à ½%ñáä74Tâ�ë�-%ç�à?äÎæ�Ð�à¯è'$kênæ�üóç�âsç;ênë=èØºç�âsäÎçVÐ�à?ê � è'$?Ð�û#!kçnûãë=ä�êVÐ�æ�ì»ë%Ð�£küãàÒê\ç�â�ä�Ð�â�è\Ð7� � àkê3è'$kênæ�üóç�âsçnê5!?ë=ä�Ð�æ�ûãê\à?äÙç¯Ð�ë=ä	!{3×Ð�àkê(�?ë=ä�àkêÐ74õàUù�!?üéæ�ênûéë=ä¹(]!P8D��é�L��vÂ��¨r��áÐ�â�ä�ê�üéà3Ð�ûyâ/L=è�â�ì»ì»à*) � ½ � Ï ��+ ½ � Ò ² � � rà?ê+àUù � $kènûãàkä�!?àkêQ! b à?è'! b â�äÙçÖü:4Tâ ��� â�è\ûéç�ûéë=ä.Ð�à|½�À�ä74õë=äÙç+ë�-�ênàkè�%�$�â�æ�!kæ�ä $P%�$?ä�àkìÖàkäÙç×à�çë�-�çnûãàkä�ä�à?äÙç'Ð�ë�ä�!Và?üéüãàkê�â�æ�ê\ênûoÐ�àkê	�?ë=ä�àkê�Ð74õàUù�!?üéæ�ênûéë=ä � ë=æ�è;üãàkê;ë=ê'!kûãüéüyâsçnûãë=ä�êfÐ�æ�ç¬Ø � à,½�¿ �NÞ½�ÀÒà�çK½eñ �NÞ ½6À��
� ë=ì»ìÖà�ë=ä�üãàx%�ë=ûéç»Ð�â�ä�êÖüãâ � ènà?ì»û#£kènàG!kë=üãë=ä�ä�à�Ð�æ ç�â.-�üãà?â�æ gs�¨r�fz �¶2·9g ë.-�ç�ûéà?äÙç»æ�äênû&L=ä�â�ü�Ð64Tâ �	� â�ènûóç�ûéë=ä�(qæ�ä»àUù�!?£kê;Ð74R$P%�$?ä�à?ì»à?äÙç�ê ½�ñhûéä�!?ë�ì � âmç�û#-�üãà�â�%=àP!�üéà�-�ènæ�ûóç�Ð�à�8úë=ä�Ð����Úæ�ûä74õà?êRç � â�ê>!?ë=ä	é�ènìw$ � â�è »�Ã5t � ´8·5r�� � äs%=ë=ûóç ê\æ�è üãâ�é�L�æ�ènà"Â���r��Úæ64cæ�ä�à"L=è�âsä�Ð�à � â�è\çnûãà|Ð�àáüãâ�?ë�ä�à¯â.!?!kà � ç'$?à � âsè¢ ¶	·9gö(qàkä)lnâ�æ�ä�à���à?êRç'àUù�!?üéæ�à � â�è�»�Ã9t � ´y·9r-,� Hâs8úæ�çnæ�ènàVàIù � $?è\ûãà?ä	!?à� ûéä�ûApáëÚë.·´ � à?è\ìÖà�çnç�ènâ � àkæ�ç�.kç�è\à¯Ð�à3ç�è�âsä�! b à?èP�&�J�



� ü � � ³�²�± ýQû,ý ³ ����³G�9E � � � ´
��°0/»��³ °01�° ³'1�± û ´��×��³
 rà?ê�â�æ�ç�è\à?êÒè'$kênæ�üóç�âsçnêÒàkä�8qâ�%=àkæ�èÒÐ74cë�ê'!?ûéüãüãâsç�ûéë=ä�ê%Úûéà?ä�ä�àkäÙçÕÐ�àkê�àIù � $kènûãàkä�!?àkêÕê\æ�è�ä�à?æ�çnènûHºä�ë=ê�âsç�ì»ë=ê ��b $?è\û#�Îæ�àkêÌà�çVÐ�àÒü*4õàUù � $?ènûéà?ä�!kàN ¶	·gs�6 ràkê�è'$kênæ�üóç�âsçnêÌä	$?LÙâsçnû&8úê�ë�-�çnà?äÎæ�ê53 � â�èRç�ûãèÐ74câ�æ�çnènà?êÒênë�æ�è'!kà?êÒênë=äÙç)$P%ÚûãÐ�àkìÖì»à?äÙç¯ç�è�£?ê¯æ�çnûãüãàkê3à?æ�ù0âsæ�ênê\û*f�!PâsèÒûéüãê � à?è\ìÖà�çnç�àkäÙç�Ð64càIù	!küãæ�è\àÐ�àkê � â�èRç�ûéà?ê|Ð�æ � üãâ�äÖ� � ½ � Ï �2+ ½ Ò ² �?·Ìë�æ�êáâsüãüãë�ä�ê�%=ë=ûéèz�Îæ74õûãüéê � à?è\ìÖà�çnçnà?äÙçáÐ	$Dl'3�Ð�à�üãàU%=àkè�Ð�àkêâ�ìN-�û#L=æ	ú�ç,$kê;Ð�â�ä�ê'ü:4Tâ�ä�â�üéØÚênà3Ð�à?ê�è'$?ê\æ�üéç�âsç�ê�ë.-�ç�àkäÚæ�ê � âsè�üéà?ê�ä�àkæ�ç�è\ûãä�ë�êÌâmç�ì»ë=ê ��b $?ènû&�Îæ�à?êP�

3 W:X íSa��Í�'Z?[:\h¸��S���54â¸	�U`%6h�.Z?[�7��da.�

 rà?ê|àUù � $?è\ûãàkä�!?àkê;æ�ç�ûéüãûéê�â�äÙçhÐ�àkêáä�àkæ�ç�è\ûãä�ë�ê�âmç�ì»ë=ê ��b $?ènû&�Îæ�à?êh8úë=æ�è\ä�ûãê\ênà?äÙç�Ð�û&%�à?è\ê|ç¬Ø � à?ê|Ð�àè'$kênæ�üóç�âsçnê3Ü�üãà3ä�ë�ìN-�ènà3Ð64�$U%�$kä�à?ì»à?äÙçnê�Ð�à3ç¬Ø � àO$küãà?!�ç�è\ë=ä�û#�Îæ�à3à�ç�Ð�à3ç¬Ø � à¯ìKæ�ë=ä�û#�Îæ�àw(]!kàO�Úæ�û� à?ènì»àkç�Ð�à¢!Pâ�ü&!?æ�üéà?è�üéà;Ð�ë=æ	-�üãà;ènâ ��� ë=è\ç�Ð�æKç�â.-�üãàPâsæ � �&+�� à�çhüyâVè�$ � âsè\ç�ûóç�ûéë=äKâ�ä	L=æ�üyâsûãènà�Ð�à¢!?àkê$P%�$kä�à?ì»à?äÙç�êK(�»¯â�ì»ûãë�ðsâsä�Ð�àÕà�ç�¶%æ � à?èØºØ»¯â�ì»ûãë=ðmâ�ä�Ð�à��U� � ä âG%Úæ��Îæ�à+üãàkê3Ð�ë=æ�-�üéà?ê3ènâ ��� ë=è\çnêâ�ä�ä�ë=ä�!?$kê � â�èÌüãàkê�Ð�ûJ%=à?è\ênàkê�!?ë=üéüyâ.-åë=è�âmç�ûãë�ä�ê�ênë=äÙç3ûéä	8i$?è\ûãàkæ�ènê3e+�fv!?àN�Îæ�û ìÖë�äÎçnènàÒæ�ä�Ð�$Ué�!?ûóçÐ�àV½�¿ÛàkçIµmë=æ0æ�ä ê\æ�è � üãæ�ê¯Ð�àV½mñU� � à?ê¯è�$?ênæ�üéç�âmç�ê¯ênë=äÙçÒÐ�ë=ä	!»Ð�à?ê¯ûãä�Ð�û#!Pâmç�ûãë�ä�êVÐ74õë=ê'!kûãüéüyâsçnûãë=ä�êPfìÖâ�ûãê;ûéüãê;ä�à � à?è\ìÖà�çnçnà?äÙç � â�ê'Ð�à � è'$P!?ûéênà?è'üãâ+ênâ�%=à?æ�èÌÐ�àkê'ä�à?æ�çnènûéä�ë=êm�Îæ�ûrë=äÙç�ë=ê'!kûãüãü&$.�
 Hâ � üãæ�ê8úë=èRç�à � ènàkæ	%=à�àkäe8qâ�%=à?æ�èVÐ74õë=ê'!kûãüãüãâsç�ûéë=ä�ê¢%ÚûãàkäÎç�Ð�àÕüãâÖè�$ � â�èRç�ûóç�ûãë�ä¸â�ä	L=æ�üyâsûãènà¯Ð�àkê$P%.$?ä�àkìÖàkäÙç�ê�Ð�à¸ç¬Ø � à¸ìKæ�ë=ä�û#�Îæ�àïë�-�çnà?äÎæ�à � âsè�¶	»{f|ä�ë�ç�âsìÖì»à?äÙçK3 b â�æ%ç�àe$kä�à?è�L=ûãàïë�Ø üãâ!?ë�ènè'$küyâsçnûãë=ä�àkäÙç�ènà+üãâÛÐ�ûãè\à?!kçnûãë=ä¥Ð�æ ä�àkæ�ç�è\ûãä�ë�àkç�!kà?üãüéàKÐ�à+ü*4R$?üéà?!�ç�ènë�ä àkê\çÒüyâ � üãæ�ê�8úë=èRç�à.�7 HàkêÐ�ûéê\ç�è\û#-�æ%ç�ûãë�ä�ê;ë�-�çnà?äÎæ�àkê�ì»ë=äÙç�ènàkäÙçÌæ�äM8úë=èRç�Ð�$Pé�!kûéç�Ð�æ�ä�ë=ìN-�ènà¯Ð74õûãäÙç�àkè�â.!�ç�ûãë�ä�ê'ë�-�ênàkè�%.$?à?ê93

� â�èRç�ûéèVÐ�æ ä�â�Ð�ûéè?f7!/4càkê\ç)3�Ð�ûãènà�üéë=è'�Îæ�à�üéà�ä�à?æ%ç�ènûéä�ë�Ð�ë=ûóçVç�ènâ�%�à?è\ênà?èÒüyâ Å�à?è\ènàÖâ�%�âsäÎç¯Ð64cûéäÎçnà?èØºâ.L=ûéè¯Ð�â�ä�êKüéàÖÐ	$kç�àP!kçnà?æ�èS( %=ë=ûéè � â�èÕàIù�àkì � üãà×üãâSé�L�� Ì�Ð�à�(�¶%ë�-åà?ü*f>r.».»	+��'�I�Íò â�è)!?ë=äÙçnènà.f üãàkêÐ�ûéê\ç�è\û#-�æ%ç�ûãë�ä�ê�Ð64�$U%�$?ä�à?ì»à?äÙç�ê�Ð�æÛç¬Ø � à�$küãàP!kç�è\ë=ä�û&�Úæ�àVä�àVì»ë=äÙç�è\à � â�ê"!kàkç\ç�à � â�èRç�û&!?æ�üãâ�ènûóç,$.fÎà�çà?üéüãàkê�ênë�äÎç5!?ë=ì � âsçnû#-�üéà?êÌâ�%�à?!�üéà?ê � è'$P%Úûéênûãë�ä�êVÐ�æ�ì»ë%Ð	£?üãàÒê\ç�â�ä�Ð�âsènÐ7�6g�à � üéæ�ê?fNüãà?êÌè'$kênæ�üóç�âsçnêä�$PLÙâsç�ûJ8úêÖë.-�ç�àkäÚæ�ê � â�èÖüãàkêÖàIù � $?è\ûãàkä�!?àkê � ð �O�Oñ àkçxò â�üéë0ÔfàkènÐ�àïàUù�!?üéæ�à?äÙçÛüãâ � ë=ênê\û#-�ûéüãûóç,$Ð74õë=ê'!kûãüéüyâsçnûãë=ä�ê*½mñ �NÞ ½�¿ÛÐ�â�ä�ê¯üyâÛè�$?L=ûéë=ä�Ð�æ � üyâsä8) � ½ � Ï �2+ ½ Ò ² 8qâ�%=ë=è\ûãê'$kà � â�èVüéà?ê3Ð�ë=ä?ºä�$kà?ê?� � àkê�è�$?ênæ�üéç�âmç�ê¯ênë=äÙçÒÐ�ë=ä	!ÖàkäT8qâ�%=àkæ�èÒÐ74cë�ê'!?ûéüãüãâsç�ûéë=ä�ê�Ð�æ ç¬Ø � à ½6¿ �NÞ ½ 7 ë�Ø5½ 7 � à?æ%ç.kçnènà¯ênë�ûéç'æ�ä�ä�à?æ%ç�ènûéä�ë�ç�â�æ6f�ênë=ûóç'æ�ä�ä�à?æ�çnènûéä�ë+ê\ç,$kènûéüãà.�
ÜÌä�àm$�ç�æ�Ð�à'è�$?!?àkäÙç�àm8qâ�ûéçnà¢3 � â�è\çnûãè�Ð�à?êfÐ�ë=ä�ä	$?à?ê|Ð�à ¶	» ! b à?è�! b à933üéàP%=àkèh!?àkç\ç�à�â�ìN-�û#L=æ�ûóç,$à?äÕæ�ç�ûéüãûãênâ�äÙç�üyâÌè�$ � âsè\ç�ûóç�ûéë=äÕâsä�L=æ�üãâ�ûãè\à|Ð�à?ê ûéäÙç�à?ènâ.!kçnûãë=ä�ê � âsè<!?ë�æ�è�â�äÙç ä�à?æ�çnènàO(]��æ�ðÎæ�Ð�â�à�çhâ�ü:�&fr.»�».»q�U�.gVâ�ä�êfüãà1!Pâ�êfÐ74õë=ê'!kûãüéüyâsçnûãë=ä�êÍ%=àkènêfæ�ä+ä�àkæ�ç�è\ûãä�ë¯ê\ç'$?è\ûãüãà/f�ë=ä+êP4Tâsç\ç�àkä�ÐK3Væ�ä�à'Ð�ûãì»ûãäÎæ�çnûãë=äÐ�à�!?à�ç¬Ø � à�Ð74õûãäÙç�àkè�â.!�ç�ûéë=ä�(]!Pâsè|æ�ä×ä�àkæ�ç�è\ûãä�ë¯ê\ç'$?è\ûãüãà'ä74õûãäÙçnà?è�â/L=ûéç � â�êáâ�%�à?!�üyâ3ì×âmç�û#£kènà/f=ì9.kìÖà



ÀXÝ
Á ïzÜ3á'zMæ�éPÅ¥ç]Úeç æ:
.âMæ�â~}�ëNzØè~@$âØå¹ãbâMæ8å¹ä�å9æbä
Å&ÚP@ìèSâMæ
� â�èO!kë=æ�è�âsäÎçÒä�àkæ�ç�è\à��IfHâ�üãë=è\ê��Îæ�àÖüéà?ê,½6¿�àkçÒüãàkê,½�À»ênë=äÙç)$?�Îæ�ûJ%�âsüãà?äÙçnê?�Íò âsè�!kë=äÙç�è\à.fÍ3 b â�æ�çnà$?ä�à?è'L�ûãà)( 1 > Ë Ïe Ç¯à�Ô��UfÙüyâ3ìÖâsç�û&£?è\à;ênæ �	� ènûéìÖàm!?à�ç¬Ø � àÌÐ74õë=ê�!?ûãüéüyâsçnûãë=ä�ê àkç|ë=ä»ê?4câsç\ç�à?ä�Ð×Ð�ë=ä	!3Ûæ�ä¥àUù�!P£?ê¯Ð74R$P%�$?ä�àkìÖàkäÙç�ê � â�èVènâ ��� ë=è\çVâ�æ�!Pâ�ê�½6¿ �iÞ ½�À��7 Hàkê3è'$kênæ�üóç�âsçnêVÐ�à{!?à�çnçnà{$kç�æ�Ð�àÐ�$U8qâ�%�ë=ènûéênàkäÎçÌä�à�çnç�àkìÖàkäÙçÌü:4cë�ê'!?ûéüãüãâsç�ûéë=äw%�à?è\êÌæ�ä�ä�àkæ�ç�è\ûãä�ë+ê\ç'$?è\ûãüãà/�

ÜÌä�à¸â�ä�â�üóØÚênà�Ð74õë=ê'!kûãüãüãâsç�ûéë=ä�ê�3�ç�è\ë=ûãê+ä�àkæ�ç�è\ûãä�ë=êe( Ç3ë=ä;�?â�üãà��7ºØÇÒâ�è�!?ûãâ�àkç×â�ü*�Jfhr.»�»�+�-��Kûãä2º!?üéæ�â�äÙç|üãàkêhÐ�ë=ä�ä�$kà?ê�Ð�à?ê|àUù � $?ènûéà?ä�!kà?ê�âsç�ì»ë=ê ��b $?è\û#�Îæ�àkê|à�çáüéà?êhè�$?ênæ�üéç�âmç�êfÐ�à � ð �O�Oñ ë�-%ç�ûãàkäÙç!?ë�ìÖì»à3ìÖàkûãüéüãà?æ�èáâ�l\æ�ê\ç�àkìÖàkäÙçÕÜC=< + ½ � ² �]� � �G@ � @=@ ?> C@< + ½ � ² ½~� � � Ï=�c�A> � � ½�~½ � © �HÏ ¤ Ï @ ×�� !kù ½
� à�è'$?ê\æ�üéç�âsçh!?ë�ä	é�ènì»à'üyâ98qâ�û&-�üãà_%�âsüãà?æ�è|Ð�à�ü:4Tâsä�L=üãà ² �]� ç�è\ë=æ	%�$?à�Ð�â�ä�ê|ü:4Tâsä�â�üéØÚê\à�Ð�à?ê|è'$kênæ�üóç�âsçnêÐ�àkêÌàIù � $?ènûéà?ä�!kà?ê�ä�à?æ%ç�ènûéä�ë=ê'ênë�üyâ�ûéènà?êPf�â�ûéä�ênû6�Úæ�à�üãâ b û#$kè�â�è�! b ûãà¯� � ½ �]½CB � � ½�~½ �
3 W&� D�aý^q�	��î>aED	F<í ì

 ràÕè'$kênæ�üóç�âsç�Ð�àN �GIHgsf6�Îæ�û à?êRç � â�èRç�ûéà?üãüéà?ì»à?äÙç�àUù�!?üéæ � â�è!?àküãæ�û�Ð�àÕü:4càIù � $kènûãàkä�!?àKJ�L9tCM� ´�H5r�ffâ¥Ð�àx8úë=è\çnà?ê{!?ë�ä�ê'$P�Úæ�à?ä�!kà?êÛê\æ�è+üãàÛì»ë%Ð	£?üãà×ê\ç�âsä�Ð�â�è\Ð7�h´hä�àU¶ià�ç�fhüãâ�Ð�û&¶d$?è\à?ä�!kà�Ð�àìÖâ�ênê\à?ê¯ä�$?!kà?ê\ê�â�ûéènà � ë�æ�è3ûãä�Ð�æ�ûãè\àKæ�ä àP¶Nàkç�%Úûãê\û#-�üéàKÐ�â�ä�ê� �GIHgÿàkê\ç�� � ½NPORQ'SUTWV !kù ½ �XG%ûë=ä�âsÐ�ìÖà�ç"!kà3è'$?ê\æ�üéç�âsç�fÚë=äÛê\à3ènà�ç�ènë�æ	%=àVÐ�ë=ä�!3â�%=àP!Vç�è\ë=ûãê�Ð�û&¶d$?è\à?ä�!kà?ê�Ð�àVìÖâ�ê\ênà?ê�ç�ë�ç�â�üãàkìÖàkäÎçÐ�ûJ¶6$kènà?äÙçnà?ê � � ½ ¡ B � � ½·D�Y B � � ½NZO�Q[S
ò ë�æ�è'ë�-�ç�àkä�ûãèm!kà?ê'ç�ènë�ûãê¢L=ènâ�ä�Ð�àkæ�ènêPf�ûãüoàkê\çÌä�$?!kà?ênênâ�ûãè\à�Ð64Tâ�%=ë�ûãè]\�^;_P`!a@b�ä�àkæ�ç�è\ûãä�ë�ê?f�!?à��Îæ�ûrà?êRçà?äe!?ë=äÙç�ènâ�Ð�û&!kç�ûéë=ä�â�%�à?!Küéà?ê�ì»à?ê\æ�ènàkêVÐ�à�üyâÖìÖâ�ê\ênàÕÐ�æ8c º �Îæ�û � è'$kÐ�ûãê\à?äÙçVç�è\ë=ûãêm8qâ�ì»ûãüéüãà?êP��´häâ.!P!?à � ç�â�äÙçÖüãà�è'$kênæ�üóç�âsç»Ð�à� �GIH9g)fhë=ä àkê\çÖÐ�ë=ä�!�ë�-�üéû#L�$×Ð74Tâ�%�ë=ûãè+ènàP!?ë=æ�ènêQ3¥æ�ä �Îæ�âsçnènû#£kìÖàä�àkæ�ç�è\ûãä�ë�Ð�ûóç¯ê\ç'$?ènûéüãà/f6!Pâsè3ûãü ä64cûéäÎçnà?ènâ.L=ûéç � â�êÒâ�%=àP!»üéàdc º foà�ç¯ä74õà?ê\çÒÐ�ë�ä�! � â�ê5%Úûãê\û#-�üéà�e�Ð�âsä�êüãàkê�ìÖàkênæ�è\à?êm8qâ�ûéçnà?ê'â�æ � ´ht�H)�

� à?èRç�â�ûéä�ê;â�æ%ç�à?æ�ènêO( � ë=ä	8úë=èRç�ëÕà�ç�â�ü:�&f�+�º.º�ºIf&GÚç�è\æ�ì»ûyâ	f�+�º�º.ºq�fë�äÎç�ç�àkäÎç'$�Ð74õàUù � üéû#�Îæ�àkèáç�ë=æ�êüãàkê�è'$kênæ�üóç�âsçnê�à?ä"âZØ=â�äÙç�ènà?!kë=æ�è\ê�3�Ð�àkæ�ù Ð�ûJ¶6$kènàkä�!?àkêïÐ�à�ìÖâ�ê\ênà?ê�æ�ä�û#�Îæ�à?ì»à?äÙç?f�ì×â�ûéêx!?àkêì»ë%Ð�£küãàkêKä�$?!kà?ê\ênûéçnà?äÙçÖæ�ä�à�âsçnç'$?äÎæ�âsçnûãë=ä�Ð�æóï�æ�ù�Ð�à�ä�à?æ%ç�ènûéä�ë=ê�ê\ë=üyâ�ûéènàkêKûãä�Ð	$ � à?ä�Ð�âsäÎçnà�Ð�àü*4R$?ä�à?è'L�ûãàó( � ë�æ�èÛæ�ä�à¸Ð�û&¶d$?è\à?ä�!kà�Ð�à�ì×âsênênà���g ½ T V @ih � à�Ô ½ f�üyâ � ènë�-�â/-�ûãüéûéç,$�Ð�à�ê\æ�è�%Úûéàj�klk%T @ �T Ð74cæ�ä"ä�àkæ�ç�è\ûãä�ë�ê\ë=üyâsûãènàïà?êRç�ìÖëZØ=àkä�ä�$kà¹3�!?â�æ�ênà¥Ð�à�üãâ0ç�è�£?êSL=ènâ�ä�Ð�àe%sâ�üéà?æ�è×Ð�à 2µ.´z�Uf�!kà��Îæ�ûràkê\ç'ç�è�£?ê'Ð�$U8qâ�%�ë=ènûéê'$ � â�è�üéà?ê'è'$kênæ�üóç�âsçnê?�
L þ WÌ[qacd�tmW
d�aTS�U¯On[úd�ORU�móW
acd beQTtm[�]`Sk�;beQcO��ZO�]RW�_�Q�� O��ZaT[qd�O\Um]`OáYZOá]ROfdl�Pb�OáYZO�UeORted�_^acUeS�YZOR�P_�W
acd _^p\YZtmac_^OfQXWQXW
_^j�ORtm_oYet�nXo�ORU3YZaT�;acUPtmW�UkdrQTOf]`SktebeQXW
j�O�YZOn[rUeORted�_^acUeS?[�p`Wk]¬d�aqmó[@p�r;]`Ohu�Sk[�S�UÚvcvTv�sut?W
_^QT[�v�SkjmlPwyx�xP¯�z



ë|{ ë*}9~�}0���|���E��]�|�����|�0/9�|���01����'1��#�������]�

� W]X �ý���

J�rPJu(�J3àkðVç�ë�ênæ � à?è5JÒâsìÖûéë=ðmâ�ä�Ð�à��ià?ê\ç æ�ä�à|àUù � $kènûéà?ä�!kàáênæ�è ä�àkæ�ç�è\ûãä�ë�ê Ð74câ.!P!?$?ü&$?ènâsç�àkæ�èHÐ�àç¬Ø � àO Íp" �f�!.4õà?êRç�3KÐ�ûãè\àVâ�%=àP!3æ�ä�à5L=ènâ�ä�Ð�à�Ð�ûãêRç�â�ä�!kàVênë�æ�è'!kà�MhÐ�$�ç�à?!�ç�àkæ�è�(��Àr�o.»ÕðÎìK�Uf	�Îæ�ûiâ!?ë�ìÖì»à?ä�!P$�3 � ènà?ä�Ð�ènà�Ð�à?ê|Ð�ë=ä�ä�$?àkêzé�ä5l\æ�ûéäM+�º�º�º	�q Hâ3ênë�æ�è'!kàÌàkê\ç|æ�ä�8qâ�ûãê�!?àPâsæÖÐ�à'ä�àkæ�ç�è\ûãä�ë�ê(:º.k	��r)�����	fv+���¾{���mñ�àkç¢»���oN��Ð�à �i�q�fÐ74R$?ä�àkè'L=ûéàVìÖëZØ�à?ä�ä�à9$?LÙâ�üéà93Q+��¨¾K�¯à�ÔAÐ�ûãè\û#L�$m%=àkènê�üãàÐ�$�ç�à?!�ç�àkæ�è*GÚæ � àkè�M�JÒâsìÖûéë=ðmâ�ä�Ð�à�(qâ�%=à?!Òæ�ä�à � è�$?!kûãênûéë=ä�â�ä�L=æ�üyâ�ûéènàVÐ�à�»	��»	+3ì»è�â�Ð��U�
 Hâx!?û#-�üãà � è\ûãä�!kû � âsüãàÒà?ê\ç¯üéàKÐ�$�ç�à?!�ç�àkæ�è]GIJ{f6�Îæ�û<8úë=ä	!kç�ûéë=ä�ä�àÕênæ�è3üéàÕì�.?ì»à � ènûéä�!?û � à)�Îæ�à� ë=æ�èKü:4�$�ç�æ�Ð�à�Ð�à?ê+ä�à?æ%ç�ènûéä�ë=ê+âsçnìÖë�ê ��b $kènû&�Úæ�à?ê?f�â�%�à?!�à?ä � üéæ�ê�æ�ä�àG!kë=äÙç�ènâ�ûãäÙç�àÛçnà?ì � ë�ènà?üéüãàà?äÙçnènà3üyâ�Ð�âsç�à�Ð�à5!?è�$Pâsçnûãë=ä×àkç'üyâÒÐ�âsçnàVÐ�à3Ð�$�ç�à?!�ç�ûéë=äT(]!kà5�Îæ�û � à?ènì»àkç;Ð�àVè'$kÐ�æ�ûéènàVüéà9-�è\æ�ûéçáÐ�à8úë=ä�Ð¸Ð;�¥â�æ�ùïä�àkæ�ç�è\ûãä�ë=êVâsç�ì»ë=ê �	b $?è\û#�Îæ�à?êÌä�ë�ç�â�ìÖì»à?äÙç«�U�vgs4câ�æ�ç�è\à?ê3Ð�$�ç�àP!kç�àkæ�ènê3ê\ë=äÙç � üãâ.!?$kê� è�£?ê�Ð�æó8qâ�ûéê'!?à?â�æ�(�� ¾�»�»¸ìK� � ë=æ�è�%�$kènûJé�à?è�üéà?ê � è\ë � è\û#$kç'$?êKÐ�àG!?à?üéæ�ûuMC!?û9(]!kë=ì � ë=ê\ûéç�ûéë=ä à?äê�â�%�à?æ�èPf7$?ä�àkè'L=ûéà.fNÐ�ûãè\à?!kçnûãë=ä6f>�J�&�¨�U���Ìä�Ð�às!?à?ê3Ð	$kç�àP!kçnà?æ�è\ê3à?ê\ç¯æ�ä�àKè'$ � üãû&�Îæ�àN3 � àkçnûéç�à)$?! b àküãüéà(y+�»�»�»�ç�ë=ä�ä�à?ê«��Ð�æ¸Ð�$�ç�àP!kç�àkæ�èVÐ�àKGIJ (*r�r.o.»�»�ç�ë=ä�ä�à?ê«�Ifd�Îæ�û2%sâ � à?ènì»àkç\ç�è\à�Ð�à)!?ë=ì � â�è\à?è�üãàkêï�æ�ù�Ð�$kçnà?!kç'$?ê93+Ð�à?æ�ù�Ð�ûéê\ç�â�ä�!?àkê'Ð�û&¶d$?è\à?äÙç�àkêÌâ�%�à?!ÕÐ�à?ê'à?è\ènà?æ�ènê�ê\ØÚê\ç'$?ìÖâsç�û&�Úæ�à?ê'ênûéìÖûéüyâ�ûéènà?êP�
� àkç\ç�àVàIù � $?è\ûãàkä�!?à/f�â�%=àP!Væ�äÛènâ ��� ë=è\ç1 2µ.´�� r.»�»	fq%sâ � à?è\ìÖà�çnç�è\àÌÐ64�$�ç�æ�Ð�ûéà?è�ü*4câ ��� â�è\ûéçnûãë=äÐ�à9�mñ3à�çIµsë�æ0üãâÛÐ�ûãê � â�ènûóç�ûéë=ä�Ð�à9� ��Ð�â�ä�êÒüyâÛè'$PL=ûãë�ä àIù�!?üãæ�à � â�è � ð �O�Oñ (i!P8D�7é�L��2Â���r��I�� Hâ-åë=ä�ä�à5!kë=ä�ä�âsûãênênâ�ä�!kàVÐ�àVüãâ)!?ë�ì � ë=ênûóç�ûéë=äÖàkä�ê�â�%=àkæ�è�Ð�æxï�æ�ù6f�!?ë=ì � â�è�$?à�3)!?à?üéüãà�Ð�à?ê�ä�à?æ�çnènûuMä�ë=ê¯âmç�ì»ë=ê ��b $?ènû&�Îæ�à?êVà�ç¯Ð�à�è'$?â.!kçnà?æ�è\ê?fràkê\ç¯æ�ä¥âsçnë=æ�ç3ìÖâ�l\àkæ�èVÐ�à{!kàKç¬Ø � à�Ð�à�ê\ë=æ�è'!kà?êP�Í Hàkêè'$kênæ�üóç�âsçnêÌë.-�ç�àkäÚæ�ê53 � è'$?ê\à?äÙç�f7r.k�$P%�$kä�à?ì»à?äÙçnê3Ð�$kçnà?!kç'$?ê � ë=æ�è�¡£¢i¤¦¥ ß � ¼ �h � ¼ 0

$P%.$?ä�àkìÖàkäÎçnê3âsç\ç�à?äiMÐ�æ�ê9(!L b ä»àkç�â�ü*�Jfnr.».»	+��Uf�ä�à � àkènì»àkçnçnà?äÙç � â�êfà?ä�!kë=ènà�Ð74câ�%=ë=ûéèhÐ�à?ê|è'$kênæ�üóç�âsçnê|êRç�âsçnûãêRç�û#�Îæ�àkìÖàkäÙçênû&L=ä�ûJé�!Pâsçnû&8úêP�� rà?êm$kçnæ�Ð�àkê � üéæ�ê¢é�ä�àkêÌê\æ�è'üãà3è�â ��� ë�è\ç§�mñ5¨Z���+àkç'ênæ�èÌüãâKÐ�ûãêRç�ë=è\ênûãë�ä�Ð�æïê � àP!kç�è\àà?äM$?ä�à?è'L�ûãà¯ä�$?!kà?ê\ênûéçnà?è\ë=äÙç�àkä�!?ë=è\à � üãæ�ê'Ð�à¯êRç�âsçnûãê\çnû#�Îæ�à/�
� WJ� ©�[:\>[�ªw¸�¸�í0«

� ûãä�ûApáëÚë£H9´ (:páëÚë=êRç�à?è|H�à?æ�çnènûãä�ë�´<ù � à?ènûéìÖàkäÙçI�Và?êRçÕæ�ä�àÖàIù � $?è\ûãàkä�!?à»ênæ�èÒä�àkæ�ç�è\ûãä�ë�â.!�M!?$küyâsçnà?æ�è�¬�æ�ç� � à�G	p" �Îæ�û�¬�ë�ûéç5!kë=ì»ìÖàkä�!?àkè�3 � ènàkä;¬�è\à®¬�à?ê(¬�ë�ä�ä�$?àkê¯à?ä8¬�$?!kà?ìN-�ènàwr.»�»�+3K��àkènì»ûãüyâ/-¹( � è'£kê�¬�à �1b û#!?â.L=ën�I� � àkçnçnàÕàIù � $?è\ûãàkä�!?às%sâ+ç�à?êRç�àkè�üãàÒè'$kênæ�üóç�âsç§¬�às 'G&H9g àkä�ènà�M! b àkè'! b â�äÙç(¬�à?ê�ë=ê'!kûãüãüãâsç�ûéë=ä�ê	��� Þ ��k � ë=æ�è'æ�ä¸ènâ ��� ë=è\ç 2µ.´¯�Á+K(:3 � àkæ � è�£?ê�û2¬�à?äÙçnû#�Îæ�à�3



°Z±�° ² Ü ²´³£µ�³·¶@¸�¹C¸ } º�» ¶ @ ¸½¼;¾=¸�¹�¼;¿�¼�¹=¿�À ÚP@ ¶@¸�¹
!�Ákü�Â�ûÃ¬IÁ) �GIHg��U�

 XÄ	ÅyÆZÂ;Ç�!�Á%ÂIÈ�ûéüãû�Å�$�Á�Á�ÅyÈ�Â;ÉO8!Ä�û�Å�!�Á�ÄPÂ � Ç5Á�Å'��Â;Á � Â;ÇX¬;Á#� ��(!Ä�%ZÁ?!%Â;É;Áh!�ÆZÊ � ÆZÅ5ÄPÉ£È@Á%� k[Ëó¾����¬74R$�É;Á�Ç'L=û2Ám!�ÆZÊ � Çnû2Å5Á	Á�É£È5Ç5Á»	��o*Á�È9+§�(ÁÍÌNf£Á�È�üÎÄ*¬�û�ÅyÈ@ÄPÉ�!�Á�ÄPÂ�¬�$�È@Á?!�È@Á�Â;Ç#Á�ÅyÈ#¬74ÏÁ�Éq%Úû�Ç5ÆPÉxo.».»|Ê(:p-ÄP�·ÄPÇyÐPÆ�f7r.»�»	+��U�v XÄK!?û&-�ü�Á|Á�Å�È(Â;É;ÁKÅ ��b £�Ç5Á®¬;Áx+.+KÊÑ¬;ÁK¬�û�ÄPÊQ£�È@ÇyÁ)!�ÆZÉ£È@Á�É;ÄPÉ£ÈO¿�¿nodÈ5ÆZÉ;É;Á�Å
¬74 b Â�ûãü2ÁÒÊ»û�É�$�Ç@Ä�ü2Á � Â;Ç5Á/f�Ç5ÁPL£ÄPÇ5¬	$�Á � ÄRÇK+�r�r/»ýò � (y+�»=�Ó¬;Áx!�ÆZÂ	%PÁ�ÇyÈ5Â;Ç5Á��Uf�Æ.Øöü�Á9É;Á�ÂIÈ5Çnû2É;Æû�É£È5Á�Ç@Ä/L=û2È � ÄPÇ§¬�û&¶�Â;Ånû2ÆZÉe��ÂÔÄRÅnûuMC$?ü�ÄPÅyÈnû#��Â;ÁÕÅyÂ;Ç*¬;Â=!�ÄPÇ'-ÖÆZÉ;Á es(�� ×ÔØÚÙ � h´Û �U�6 �4�$�Ü�Á?!�È@ÇyÆZÉ�Á�Å�È¬�$�È@Á?!�È,$CÝÔÄRÇ�ÜÎÄ�Ü2Â;Ê�Þ#£�ÇyÁ_��Â74ÏÞ�Ü&Ý;Ç5Æi¬;Â;ÞuÈm(:Â�o5� �1b Á�Ç5Á�É;ÐPÆ�%�ß r�o���Å'!�Þ�É£È@Þ2Ü�ÜÎÄ�È@Þ�ÆPÉ��Uf�!�Á¢��Â;ÞIÝÖÁ�Ç½M
Ê�Á�È%¬;Á�¬�$�È5Á�Ç5Ê�Þ�ÉIÁ�Ç�Å5ÆZÉQ$�É;Á�Ç'LZÞ2ÁN(!)�´�� +�»s���àÁ�È#Å@Ä�¬;Þ�ÇyÁ?!�È5Þ�ÆZÉe(�) ² TâáZã«��( � ÆPÜ�ÜÎÄ/-�ÆZÇ5ÄRÈ@Þ2ÆZÉp-ÆiÆ£H9´¢f7+�º�ºqÂ��I�

G&Þ*¬;Á�Å0ÆZÅ'!�Þ�Ü2ÜÎÄRÈ5Þ�ÆZÉ;ÅdÅyÁäÝIÇ5Æi¬;Â;Þ�ÅyÁ�É£ÈåÄ�%ZÁP!8Ü�Á�ÅQ%PÄRÜ�Á�ÂIÇ5Å�¬;Á�Å0ÝÔÄPÇ5ÄPÊQ£�È@ÇyÁ�Å0Þ�ÉI¬;Þ#��Â�$�Á�Å�ÝÔÄRÇ �GIH9g)f � Þ�É;Þ#p-ÆiÆ£H9´ÚÆ�-;ÅyÁ�Çy%ZÁ�Ç5ÄæÜ:4¦ÄRÝ;ÝÔÄPÇyÞ2È@Þ2ÆZÉç¬IÁèÝ;Ü�Â;ÅyÞ�Á�Â;Ç5ÅG!�Á�É£È=ÄPÞ2É;Á�Å0¬64�$U%�$�ÉIÁ�Ê�Á�É£È@Åé¬;Â
È�iÝ�Á�$�Ü2Á?!�È@Ç5ÆPÉ;Þ#��Â;Á	Á�É�Â;É;Á§ÄPÉ;É	$�Á.�� XÄ(¬;Þ�Å�È@ÇyÞ#-;ÂIÈ5Þ�ÆZÉ®Á�ÉK$�É;Á�Ç�LZÞ�Á	¬;Ám!�Á�Å_$U%�$�É;Á�Ê�Á�É£È@Å-Ý�Á�Ç5Ê�Á�ÈyM
È@Ç5Ä(¬;Á"%�$�Ç5Þ&é;Á�Çh��Â;Á	Ü*4ÏÁUù�!?£�Å#Æ�-IÅ5Á�Çy%�$�É74ÏÁ�ÅyÈ%ÝÔÄRÅ%¬I�Q3(Â;ÉIÁ�ÅyÆZÂ;Å½M�Á�Å�È@Þ2ÊÒÄRÈ5Þ�ÆZÉÕ¬;ÂQ-IÇ5Â;ÞuÈà¬;Á¢8lÆZÉ;¬7�
�§ÉIÁÕÄPÉ;ÄPÜ2iÅ5Á�¬;Á�Å$U%�$�É;Á�Ê�Á�É£È@Å�ÊKÂ;ÆZÉ;Þ&��Â;Á�Å�Ý�Á�Ç5Ê�Á�ÈyÈ@Ç@Ä®¬;Á|Ç5ÁP! b Á�Ç�! b Á�Ç§ÜÎÄd¬;Þ�ÅyÝÔÄPÇyÞ2È@Þ2ÆZÉ�¬;ÁÕ� �Á�È�¬IÁKÈ@Á�Å�È@Á�Ç|¬IÁ�Å�ÆZÅ'!�Þ�Ü2ÜÎÄRÈ5Þ�ÆZÉ;Å�ÄRÈ5Ê9ÆPÅ5Ý b $�Ç5Þ&�iÂIÁ�Å|� ��Ù � êdÝÖÆZÂ;Ç�¬;Á{LZÇ@ÄRÉ;¬;Á�Å�¬;ÞJ¶6$�Ç5Á�É�!�Á�Å(¬;Á
Ê9ÄPÅ5ÅyÁ�Å)(�ë gG½]ì »	�&+�ÁÍÌ9½U�U�

G&Þ � Þ�É;Þ#p-Æ&ÆZH9´�%PÆZÞ2È-Â;É0Å5Þ&LZÉÔÄPÜ´¬74ÏÆZÅ'!�Þ�Ü2ÜÎÄRÈ5Þ�ÆZÉ7f£Ü:4¦Ä�lyÆZÂIÈ#¬74qÂIÉ0¬;Á�Â�ù&Þ&£�Ê�Á�¬�$�È@Á?!�È@Á�Â;Ç�(!Þ2¬;Á�É&M
È@Þ&��Â;Á*ÄPÂÒÝ;Ç5Á�Ê9Þ2Á�Ç«�z3K+*Ð�Êí¬;Á�Ü�ÄÕÅ5ÆZÂIÇ'!�Á�Ý�Á�Ç5Ê�Á�È5È5Ç@Ä|¬74¦ÄRÂ�LZÊ�Á�É£È@Á�Ç:ÜÎÄ|Å5Á�ÉIÅ5Þ#-IÞ�Ü�ÞuÈ,$	¬;Á*Ü:4qÁIù&Ýd$�M
Ç5Þ2Á�É�!�Á�Á�È�¬;ÁO!�ÆZÉ£È5Ç@ÄPÞ2É;¬;Ç5Á(¬;Ä�%RÄPÉ£È@Ä.LZÁ�Ü�Á�ÅCÝÔÄPÇ@ÄRÊQ£�È@Ç5Á�Å	¬74qÆPÅ'!�Þ2Ü�Ü�ÄRÈ@Þ2ÆZÉ7�

� W#· � ��[]��^qa��2�&î¯D	ªdD

�éï H � G�( � ÄPÞ�É ï É
lyÁ?!�È@ÆZÇ	H�Á�ÂIÈ5Ç5Þ�ÉIÆ � Å'!�Þ2Ü�Ü�ÄRÈ@Þ2ÆZÉ9G&Á·ÄPÇ�! b´ð Á�È � òz´ht	Lå( � Å�!�Þ�Ü2ÜÎÄRÈ5Þ�ÆZÉwòàÇ5Æ�MlyÁ?!�Èdñ	Þ2È b ´àÊKÂ;Ü2Å5Þ�ÆPÉ&MÍÈ,t§Ä.!=Ð�Þ2É�LèL�Ý;Ý;ÄPÇ@ÄRÈ5Â;Å ð ÅyÆZÉ£ÈÒ¬;Á�Â�ùæÝ;ÇyÆ
lyÁ�È5Å9¬74ÏÁUù&Ýv$�ÇyÞ�Á�É	!�Á�ÅK3TLPÇ@ÄPÉ;¬IÁ-ÔÄPÅyÁ (!¬;Þ2ÅyÈ@ÄPÉ�!�ÁòÅ5ÆZÂ;Ç�!�ÁòMå¬	$�È@ÁP!�È5Á�Â;Çä� Â/¾�»çÐ�Ê ð �iÂIÞKÂIÈ@Þ2Ü�Þ2Å5Á�ÇyÆZÉ£È�¬IÁ�Åý8!ÄPÞ2Å'!�Á�ÄPÂ�ùâ¬;Á�� �( óàô§õ(¡Eö�V�á÷�(ÁÍÌ�ÝÖÆZÂ;ÇEH§Â �éï Á�È�+�Âæ��ÁÍÌøÝÖÆZÂ;ÇEÜ�Á � H*�|G&ù ð Ý�ÆPÂ;ÇéÁIù&Ý;Ü�ÆZÇyÁ�ÇEÜÎÄú��ÆPÉ;Á8!Ä�%ZÆZÇyÞ�Å�$�Á�ÝÔÄPÇCÜ2Á�Å	Ç'$�Å5Â;ÜuÈ=ÄRÈ5ÅC¬;Á�Å�ÁUù&Ýv$�Ç5Þ2Á�É;û�Á�Å�É;Á�Â&È@Ç5Þ2É;ÆZÅ�ÄRÈ5Ê9ÆZÅyÝ b;ü Ç5Þ#��Â;Á�Å�ý
�éï H � Gdf	�iÂIÞþ¬;ÆZÞuÈ:¬ ü -;ÂIÈ@Á�ÇCÁ�É�r.»�».¾	f&Á�ÅyÈ	û�ÆZÉ;ÅyÈ5Þ2È5Â ü ¬;Á(¬;Á�Â�ù0û�ÄPÜ�ÆPÇ5Þ�Êw£�È5Ç5Á�Å-Á�Éx8lÁ�Ç|ÿ�Ä��ZÁ�û¬;Á�Å	È5Ç@ÄPÉIû b Á�Å	¬;Á(Åyû�Þ�É£È5Þ�Ü�Ü�ÄRÈ@Á�Â;Ç ð f&ÂIÉE¬IÁOº�k�»ÕÈ@ÆPÉ;É;Á�Å	ÅyÞ2È@Â ü 3��´Á�Ç5Ê�Þ�Ü�Ä��èÿ:r�Â�oÕÊ ¬IÂ��!ÄRÞ�Å5û�Á·ÄPÂ ðÁ�È9Ü	�qÄPÂIÈ5Ç5Áå¬;Áýo/¿q»�»èÈ@ÆZÉIÉ;Á�Å9Å5Þ2È5Â ü ¬ÔÄPÉ;Å9ÜÎÄ8Ê9Þ2É;Á0¬;Á�G&ÆZÂ;¬ÔÄRÉ�ÿ*Â/¾�»äÐ�Ê ð ý � Á�Å9¬ ü È5Á�û�È@Á�ÂIÇ5ÅÝÖÁ�Ç5Ê�Á�ÈyÈ@Á�É�Èé¬;Á8Ê�Á�Å5ÂIÇ5Á�ÇEÜ�Á8É;ÆPÊ
�;Ç5Á8¬��ÏÞ�É£È5Á�Ç@ÄRû�È@Þ2ÆZÉ;Åå¬;Á � ��Ý;ÄPÇåû�ÆZÂ;Ç5ÄPÉ£È�û b ÄPÇ'L ü Á�ÈEÝÔÄRÇû�ÆPÂ;Ç@ÄPÉ£ÈEÉ;Á�ÂIÈ@ÇyÁ.f�ÄPÞ�ÉIÅ5Þ���Â;ÁäÜ�Á�ÅåÞ2É�È5Á�Ç5ÄPû�È5Þ�ÆZÉ;Å0¬IÁ � ×�ý�ÃÁ�ÅEÆ��;ÅyÁ�Ç��PÄ��;Ü�Á�ÅEÝÖÆZÂ;ÇåÜ�� ü È@Â;¬;Á8¬;Á�ÅÆZÅyû�Þ�Ü2ÜÎÄRÈ5Þ�ÆZÉIÅÕÅ5ÆPÉ�È�Ü2Á�¬;ÆZÂ��IÜ�ÁåÇ@ÄPÝIÝ�ÆZÇ�È � H5µ �C� ¬ÔÄPÉ;ÅdÜ2Á0¬ ü È5Á�û�È5Á�Â;Ç�Ü�ÆPÞ�É£È=ÄPÞ2É Á�È�Ý;ÇyÆ&û b ÁòÿlÞ�Ü¬;ÆZÞuÈ�.�È@ÇyÁ]ÅyÂ;Ý ü Ç5Þ�Á�Â;Ç����ÕÝÖÆZÂ;Ç	¬;Á�Å�ÆZÅyû�Þ2Ü�ÜÎÄ�È@Þ�ÆPÉ;Å?f&û·ÄPÇ�Ü�Á�É;ÆZÊ��;Ç5Á|¬;Á®���d¬;ÆZÉ;û]¬�� ü � ü É;Á�Ê9Á�É£È@Å
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�;ÇyÁ*¬��ÏÞ�É£È@Á�Ç@ÄPû�È@Þ�ÆPÉ �C� ¬ÔÄRÉ;Å
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² Ü�°/Ü ² Ú1g ¹@¾=¸ Ú ³ }ihkjlh ±Z�?°
Ü�Á-¬ ü È5Á�û�È5Á�Â;Ç%Ü�ÆPÞ�É£È=ÄPÞ2ÉÕÁ�È#ÝIÇ5Æiû b Á]ÿ]��Â;Þ;¬;ÆPÞ2Èà.�È@Ç5Á	Þ2Ém� ü ÇyÞ�Á�ÂIÇ]�
� ð Á�È%Ü�Ä�¬;Þ�Å�È@ÇyÞn�;ÂIÈ5Þ�ÆZÉÕÁ�É ü É;Á�ÇQoZÞ2Á¬;Á�Å ü � ü É;Á�Ê�Á�É£È5Å �C� ý!�p�qÄPÝ;Ý;ÄPÇ5ÞuÈ@Þ�ÆPÉä¬M� ü � ü É;Á�Ê�Á�É£È5Å ü Ü2Á�û�È@Ç5ÆPÉ;Þ#��Â;Á�Å]ÝÖÁ�ÇyÊ9Á�È]¬M� ü È@Â;¬;Þ2Á�Ç|Ý;Ü�ÂIÅÅ5Ý ü û�ÞJé���Â;Á�Ê�Á�É£È§Ü�Á�Å�ÆPÅ5û�Þ2Ü�Ü�ÄRÈ@Þ2ÆZÉ;Å-� �]Ù ��×�ÿYqòÆ
lyû�Þ�û=Ð�Þ*fvr/»�»m� ð ý

� òz´ht	Lsf���Â;Þ-É;Á0¬ ü �IÂIÈ@Á�Ç@ÄèÝÔÄPÅdÄ��RÄPÉ£ÈQr.»�»qoòÿ!¬ÔÄRÈ5Á���ÜÎÄ.��Â;Á�Ü�Ü2ÁÒÜ�Á � H*�|GòÅ5Á�Ç5Äè¬;Þ�ÅyÝ�ÆRMÉ;Þr�;Ü�Á ð fIÁ�ÅyÈ�¬ ü ¬;Þ ü �®Ü	�qÄPÝ;Ý;ÄPÇ5ÞuÈ@Þ�ÆPÉ�¬;Á ô f���Â;ÞÃÁ�ÅyÈ�Ç5Á�É;¬;Â;Á�ÝÖÆZÅ5ÅyÞn�;Ü2Á(ÝÔÄPÇCÜ�Ä
oZÇ@ÄPÉI¬;Á ü É;Á�ÇQoZÞ2Á�¬;Â�!ÄPÞ2Å5û�Á�ÄPÂ ¬;Á�� �Eû�ÆPÊ9ÝÔÄRÇ ü Ás��ÜÎÄåÊ9ÄPÅ5ÅyÁÒ¬;Â ô ÿ?tdê§õ VZ¤¦¢Z¢Z¢Xu/v1w ð ý!�XÄ�ÇyÁ�û b Á�Ç5û b Á0¬;Á�Å ô ÅyÁ�lÁ�Ç5Ä]Á�ÉÒÂIÈ5Þ�Ü�Þ2Å@ÄPÉ£È�¬;Á�Å ü ÊKÂ;Ü�ÅyÞ�ÆZÉIÅ?f£û�ÆPÊ9Ê�ÁC¬ÔÄPÉ;Å#Ü�Á�Å%ÁIù&Ý ü Ç5Þ�Á�É;û�Á�Å � ð � t:��G9Á�È1g � H��<x�f�Á�ÉÇ5Á�û b Á�Çyû b ÄPÉ£È]Â;É;ÁKÈ@Ç5ÄPû�Á®û�ÆZÂ;¬ ü Á��iÂIÞ�Å5ÞroZÉ;ÁKÜ�Ä�¬ ü ÅyÞ�É£È ü oZÇ@ÄRÈ5Þ�ÆZÉ�¬��qÂIÉ ô ý�G&Þ[û�Á�ÈyÈ@ÁdÁUù&Ý ü Ç5Þ2Á�É;û�ÁÄPÇyÇ5Þr�PÁ��0Ê9Á�È5È5Ç5ÁKÁ�É ü �iÞ�¬;Á�É;û�ÁdÜ	�qÄPÝ;Ý;ÄPÇ5ÞuÈ@Þ�ÆPÉé¬;Á ô fþû�ÁdÅyÁ�Ç@ÄRÞ2È(Â;ÉIÁ®Ý;Ç5Á�Âm�ZÁd¬;Þ2Ç5Á�û�È@Á®¬;Á®Ü��qÁIù&Þ�Å�MÈ@Á�É;û�Á9¬��ÏÆZÅ5û�Þ�Ü�Ü�ÄRÈ@Þ2ÆZÉ;ÅPfþÁ�È]û�Á�ÜÎÄéÝÖÁ�ÇyÊ9Á�È5È5Ç@ÄPÞuÈ�¬;ÁÒÜ2Á1�ZÁ�ÇÕÜ��¦ÄPÊ��;ÞnoZÂ�ú�È ü ÿ�� ��Ù � ê�ÆPÂú� ��Ù �/ê ðÅ5ÂIÇ�Ü��qÆPÅ5û�Þ2Ü�Ü�ÄRÈ@Þ2ÆZÉ9¬IÁ|ÉIÁ�ÂIÈ5Ç5Þ�ÉIÆZÅ�ÄRÈ@Ê�ÆZÅ5Ý b;ü ÇyÞ#��Â;Á�Å]ÿ�GiÈ@ÇyÆZÜ�Þ2É7f�r.».»�» ð ý
�ÃÁ�ÅCÇ ü Å5Â;ÜuÈ=ÄRÈ5Å:�lÆZÂIÇ5É;Þ2Å-ÝÔÄPÇ-û�Á�Å-É;ÆZÊ
�;ÇyÁ�Â;ÅyÁ�ÅCÁIùIÝ ü Ç5Þ2Á�É;û�Á�Å	¬;Á0�&Ç5ÄPÞ�Á�É£ÈCÝ�Á�Ç5Ê�Á�ÈyÈ@Ç5Á§¬;Á(Ü�Á0�ZÁ�ÇÂ;É;Á9ÝÔÄPÇ�È@Þ�Á�¬;Á�ÅKÄPÊ
�IÞnoZÂ	ú�È ü Å|ÁIù&Þ�ÅyÈ@ÄPÉ£È@Á�Å�ý � É ÝÖÁ�Â&ÈÕÁ�Å5Ý ü Ç5Á�Çs�iÂIÁ�Ü	� b &ÝÖÆPÈ b £�ÅyÁÒ¬��ÏÆZÅ5û�Þ�Ü2ÜÎÄRÈ5Þ�ÆZÉ�ZÁ�Ç5ÅàÂ;É®ÉIÁ�ÂIÈ5Ç5Þ�ÉIÆ(ÅyÈ ü Ç5Þ2Ü�Á-ÅyÆZÞ2È'û�ÆPÉ	éÔÇ5Ê ü ÁCÆPÂKÞ�É	é;Ç5Ê ü Á.f$oZÇQyPû�ÁCÄRÂ�ùKÇ ü ÅyÂ;Ü2È@ÄRÈ@Å�¬IÁ � Þ�ÉIÞAp-ÆiÆ£H9´¢f¬;Á�ÅCÁUù&Ý ü ÇyÞ�Á�É;û�Á�Å�2p7�äÁ�ÈCÅ5ÆZÜ�ÄPÞ�ÇyÁ�Å�ý � Á�ÅCÁUù&Ý ü ÇyÞ�Á�É;û�Á�ÅCÝ;Ç ü û�Þ�ÅyÁ�ÇyÆZÉ£È	ÜÎÄz�RÄPÜ2Á�Â;Ç#¬;Á�ÅCÝ;ÄPÇ@ÄPÊw£�È5Ç5Á�ÅoZÆZÂ{�ZÁ�ÇyÉÔÄPÉ£È§Ü	�ÏÆZÅ5û�Þ�Ü�Ü�ÄRÈ@Þ2ÆZÉ�¬;Á�Å	É;Á�ÂIÈ@ÇyÞ�É;ÆZÅ�ÄRÈ5Ê9ÆPÅ5Ý b;ü Ç5Þ&�iÂIÁ�Å�ý
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j��^���M�"�"�m�r���{���?�������W�Y���l�.�Q�	���?�����������[���)�Q�
� Á�ÈyÈ@Á�Ý;Ç5Á�Ê9Þ&£�ÇyÁ*Ý��ÔÄPÅyÁ(Ý�Á�Ç5Ê�Á�È�KÜ�Ä��lÆZÞ�Å#¬��ÏÆ��IÈ@Á�É;Þ�Ç-Â;É;Á�ÄPÝ;ÝIÇ5Æ�ù&Þ�Ê9ÄRÈ@Þ2ÆZÉ�¬;Á(Ü�ÄÕÝ�ÆPÅ5Þ2È5Þ�ÆZÉ¬;Â �ZÁ�ÇyÈ@ÁIùæÁ�Èd¬;ÁåÇ ü ¬;Â;Þ2Ç5Á0Ü�Ä�È=ÄPÞ2Ü�Ü�Á�¬;ÂæÉ�ÂÔÄ�oZÁRý � Á�È5È5ÁåÇ ü ¬IÂ;û�È5Þ�ÆZÉ�Á�Å�È�Þ�Ê�Ý�ÆZÇ�È=ÄPÉ£È5Á�Å5Â;Ç�È@ÆZÂ&ÈÝÖÆZÂ;ÇÒÜ2Á�Å�È@Ç@ÄRû�Á�ÅÒÜ�Á�Å�Ý;Ü2Â;Å ü É;Á�Ç�o ü È5Þ#��Â;Á�ÅG��Â;Þ§û�ÆZÉ£È5Þ�Á�ÉIÉ;Á�É£È¡�ÖÁ·ÄPÂIû�ÆZÂ;Ýç¬;Á�ÝÖÆZÞ�É£È@Å�ÿ!Ý;Ç�£�Å9¬;Á¢ »�».»�»£�¥¤.»�»èÐPÁÍÌ ð ýzò'ÆZÂ;Ç��!ÄPÞ2Ç5Á0û�Á�È5È5ÁéÇ ü ¬;ÂIû�È@Þ2ÆZÉ�¦�ÆPÉ÷ÂIÈ5Þ�Ü2Þ�Å5ÁÒÜÎÄf�RÄPÇ5Þ�ÄRÈ@Þ2ÆZÉ ¬;Áå¬;Á�É;Å5ÞuÈ ü ¬;ÂÉ;ÆZÊ��;Ç5Á�¬M� ü Ü�Á�û�È@ÇyÆZÉúÜ�Á�Ü2ÆZÉ�o�¬IÁ�ÜÎÄéÈ5Ç@ÄPû�ÁPý � ÆPÊ9Ê�ÁÒÜ�Ä�Ý�Á�ÇyÈ5Á0¬�� ü É;Á�Ç�oZÞ�ÁÒÁ�ÅyÈdÝIÜ�Â;Å
oPÇ@ÄPÉ;¬IÁ¡��ÔÄPÅyÅ5Á ü É;Á�Ç�oZÞ�Á�¦'Ü�Äé¬;Á�É;Å5ÞuÈ ü ¬�� ü Ü�Á�û�È@ÇyÆZÉ Á�ÅyÈ��ÖÁ·ÄPÂIû�ÆZÂ;ÝúÝIÜ�Â;ÅX�lÆZÇyÈ5Á���Ü�ÄSé;Éú¬;ÁÒÜ�ÄEÈ@Ç5ÄPû�ÁQ��Â;ÁÝ;Ç�£�Å%¬;Â��PÁ�Ç�È@ÁUù�ý � Á�È%ÁP¶�Á�È%Á�ÅyÈ§�&Þ2Å5Þr�;Ü�Á:ÅyÂ;Ç%ÜÎÄ9éHoZÂIÇ5ÁX��¿;ýV���m��Â;Þ´Ê9ÆZÉ£È5Ç5ÁCÂ;É9ÁUù&Á�Ê�Ý;Ü�ÁC¬IÁ�È5Ç@ÄPû�Áû�Ç ü�ü ÁÕÝÔÄPÇ	Â;É ü Ü2Á�û�È5Ç5ÆZÉE¬;Á|Ç5Á�û�Â;ÜX¬;Á ¢ »�»dÐPÁÍÌ�¦�ÄRÝ;Ç'£�Å�Â;É;Á|¬ ü Ç5Þr�PÁ]¬IÁ)¿�Êéýk�ÃÁ�ÝÔÄPÅyÅ@Ä�oPÁ]¬ÔÄRÉ;ÅÜ�Á(¬ ü È@Á�û�È5Á�Â;Ç§¬;Þ�Ê�Þ�É�Â;Á*û�Á�È§ÁP¶�Á�È�¦Ôû·ÄPÇ	Ü�Á�Å ü Ü�Á�û�È5Ç5ÆZÉ;Å	ÅyÆZÉ£È�ÝÖÁ�Çy¬;Â;Å�ÊÒÄ.¨yÆPÇ5Þ2È@ÄPÞ�ÇyÁ�Ê�Á�É£È:¬;ÄPÉ;Å	Ü�Á�Å��ÆPÉ;Á�Å�¬;Á��lÆPÇyÈ@Á®¬IÁ�É;ÅyÞ2È ü ¦þÊ9ÄPÞ�Å§ÜÎÄÒ¬;ÞJ¶ ü Ç5Á�É;û�Á®¬;Á®¬IÁ�É;ÅyÞ2È ü ÇyÁ�Å�È@Á®É ü ÄPÉ;Ê�ÆZÞ�É;Å�Å5Â	��Å@ÄRÉ�È5ÁdÝ�ÆZÂIÇ¬;Þ2ÅyÈ@Þ2É�oZÂ;Á�ÇCÜÎÄK��ÆZÉ;Á�¬;Â��ZÁ�Ç�È@ÁIù�ý
�XÄ�Ê ü ÈQ�;Æ&¬IÁ(Á�ÅyÈ§¬;Á�¬ ü éÔÉ;Þ�Ç	Â;ÉEÝÔÄPÇ5ÄPÜ�Ü ü Ü ü Ý;Þ2Ý�£�¬;Á§û�ÆZÉ£È5Á�ÉÔÄPÉ£È§Ü�Á(É�ÂÔÄ�oPÁ�¦���Â;ÞÃÁ�Å�È�¬ ü û�ÆZÂIÝ üÁ�Éª©�«�¬
«f¬
��Æ��È@Á�Å e ¬;Á(Ê�.�Ê�Á�ÅC¬;Þ2Ê9Á�É;Å5Þ2ÆZÉ;Å1¦IÁ�È	¬IÁ(û�ÆZÊ�ÝIÈ@Á�ÇCÜ�Á*ÉIÆZÊ
�;ÇyÁ(¬�� ü Ü�Á�û�È@ÇyÆZÉ;ÅC¬ÔÄRÉ;Åû[�ÔÄPû�Â;É;Áé¬;Áéû�Á�Å���Æ��È@Á�Å�ý � ÉæÆ��IÈ@Þ2Á�É£È9ÄPÜ�ÆPÇ5ÅdÂ;É;ÁåÞ�Ê9Ä�oZÁS¾�®W¬;ÁEÜÎÄè¬;Á�É;Å5ÞuÈ ü ¬�� ü Ü�Á�û�È5Ç5ÆZÉ÷¬;ÂÉ�ÂÔÄ�oZÁRý � É�û[�;Á�Ç5û[�;Á|ÄPÜ2ÆZÇ5Å%ÜÎÄ|��ÆZÉIÁ*ÜÎÄ|Ý;Ü�Â;Å-¬;Á�É;ÅyÁX¯M°]±	²�¦IÁ�È^³�Â;Á�Ü�Á�ÅyÈ:Ü	�ÏÁUùiÈ@Ç ü Ê�Þ2È ü ¬;Á*Ü�Ä|È5Ç@ÄPû�ÁÜÎÄéÝ;Ü�Â;ÅÕÝ;Ç5Æiû[�;Á0¬;Á�¯M°]±	²Rý � Á�È5È5Á0ÁUùiÈ@Ç ü Ê�Þ2È ü Á�Å�ÈdÉ;ÆZÇ5Ê9ÄPÜ2Á�Ê�Á�É£ÈÕÜ�Ä�éÔÉ�¬;Á�Ü�ÄéÈ@Ç5ÄPû�Á�¦�û�Ás³iÂIÞÉ;ÆZÂIÅ�ÝÖÁ�Ç5Ê�Á�È�¬��ÏÁ�É;Ü2Á1�ZÁ�Ç*Ü�Á�Å���ÆZÉ;Á�Å�Å5Þ2È5Â ü Á�Å�Á�É�È5Ç5Ái¯M°]±	²]Á�È*ÜÎÄ{éÔÉè¬;Á]ÜÎÄdÈ@Ç@ÄRû�ÁPýM´*ÉèÄPÝ;ÝIÜ�Þn³�Â;ÁÄPÜ2ÆZÇ5ÅC¬;Á�É;ÆPÂm�ZÁ�ÄPÂéû�Á�ÈyÈ@Á|Ý;Ç5Æiû?£�¬;Â;Ç5Á|ÄPÂ�ùåÝ�ÆPÞ�É£È@ÅC¬;ÂEÉ�ÂÔÄ�oZÁX³�Â;ÞÃÅyÂ��;Å5Þ2ÅyÈ5Á�É£È·ý
L�Ý;Ç�£�Å�³�Â;Á�Ür³iÂIÁ�Å�Þ2È ü Ç@ÄRÈ5Þ�ÆZÉIÅ�¦�û�Á�È5È5ÁåÊ ü È}�;Æi¬;ÁåÝ�Á�Ç5Ê�Á�Èd¬;Á��!ÄPÞ2Ç5Á�¬;Þ2Å5ÝÔÄRÇ@Ä�2È@Ç5Á0Ü2Á�ÅdÇ5Á�Ý;Ü�Þ2Á�MÊ�Á�É£È@Å�¬;Á�Å�È@Ç5ÄPû�Á�ÅÒÁ�È9¬;Áªo£ÄPÇy¬;Á�Ç�Â;Éµ�lÇ5Ä�oZÊ�Á�É£È�¬;ÁåÈ@Ç@ÄRû�ÁEÇ5Á�Ü�ÄRÈ@ÞV�ZÁ�Ê9Á�É�È�¬;ÇyÆZÞ2È�ý � Á�û�Þ§É��ÏÁ�Å�È�iÇ@ÄPÞ!³�Â;ÁÕÝÖÆZÂ;Ç§Ü�Á�Å�È5Ç@ÄPû�Á�Å*Ý;ÇyÆ&¬IÂ;Þ2È5Á�Å�ÝÔÄPÇ�¬;Á�Å ü Ü�Á�û�È@ÇyÆZÉ;Å�ÄPÅ5ÅyÁ�� ü É;Á�Ç�o ü È5Þn³�Â;Á�Å1¦�û�ÄPÇ§Ü2Á�Å§��ÆZÉ;Á�Åû�ÆPÉ�È5Þ�Á�É;É;Á�É£È	ÄRÜ�ÆZÇyÅ:�ÖÁ·ÄPÂIû�ÆZÂ;ÝÒ¬�� ü Ü�Á�û�È@ÇyÆZÉ;Å1¦Iû�ÁW³�Â;Þ�ÝÖÁ�ÇyÊ9Á�È-¬;Á�ÜÎÄ��ZÁ�Ç-Ü	�ÏÁP¶�Á�È#¬;Á�Å1ïÔÂ;û�È@ÂÔÄRÈ5Þ�ÆZÉIÅÅyÈ@ÄRÈ@Þ2ÅyÈ5Þn³�Â;Á�Å]Á�È®¬M�¦Ä��ZÆPÞ�ÇÕÂIÉ;Á0ÄPÉÔÄRÜ2iÅ5Áwé´Ä��;Ü2ÁPý�®*ÄPÉ;ÅKÜ2Á9û�ÄPÅK¬��ÏÂ;É;Á9È@Ç@ÄRû�Á�¬;Ás�ÔÄPÅ5ÅyÁ ü ÉIÁ�ÇQoPÞ�Á�¦û�ÆPÉ�È5Á�ÉÔÄRÉ�È�ÝÖÁ�Âå¬;Á(ÝÖÆZÞ�É£È5Å�¦;Þ2Ü�É�� 0Ä�³�Â��ÏÂ;É;Á�Å5Á�Â;Ü�Á(ÞuÈ ü Ç5ÄRÈ@Þ2ÆZÉ�¦¶³�Â;ÞþÇ ü ¬;Â;ÞuÈ	Â;ÉåÝ�Á�ÂEÜ�ÄÕÈ@Ç5ÄPû�Á(Á�È³�Â;ÞÃÝÖÁ�Ç5Ê�Á�È	¬IÁ]¬ ü È@Á�Ç5Ê�Þ�É;Á�ÇCÜ�Á��ZÁ�ÇyÈ5ÁUù�ý
� Á�ÈyÈ@ÁÒÇ ü ¬;ÂIû�È@Þ2ÆZÉòÝÖÁ�ÇyÊ9Á�ÈKÄRÂ;Å5ÅyÞ#¬;Á9û�ÆZÇyÇ5ÞroZÁ�Ç�Ü�Á�Å]ÝIÇ5Æ��;Ü&£�Ê�Á�Å|¬;ÁÒû�ÆZÉ;É;ÁIù&Þ2È ü ÅÕ¬;Â É�ÂÔÄ�oZÁ�¦
� þ �·���$ 0¸0�^��#?�p&�%5=�%9#?(·���®xW¹�60�.�Q#]&. "��#l8S /&�%S,	��*+�	%561��&.�·82�  =���^�.,	%5�$*�%5�� "8XsV&.()����,�T^%S�.(·�$ 0,]�.�
�.,���T^%5��,

 [ZR��#R�	��T^�����ÍzM���!º7»�º7¹�60�.�Q#M&$ "�$#-8S��#-&.%5,	��*)��%S60�$#M�	,	 0�$#?=1��,>#?�Q# I
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� ÆZÊ�Ê9Á|û�Á�È5È@Á]Ý��ÔÄPÅyÁÕÝÖÁ�ÇyÊ9Á�È*¬;Á]¬;Þ�Åyû�Á�ÇyÉ;Á�Ç§Ü�Á|¬ ü �IÂIÈ*¬;Á]ÜÎÄ{éÔÉ�¬;Á]ÜÎÄ®È@Ç5ÄPû�Á�¦�Á�Ü�Ü�Á�ÅyÁ�ÇyÈ��¬ ü È@Á�ÇyÊ9Þ2É;Á�Ç|ÜÎÄåÝÖÆZÅ5ÞuÈ@Þ�ÆPÉ ¬;ÂÍ�ZÁ�Ç�È@ÁIù�ý�ò'ÆZÂ;Ç]û�Á�ÜÎÄm¦XÆZÉ û·ÄPÜ2û�Â;Ü2Á9Ü�ÄE¬;Þ2Å5ÝÖÁ�ÇyÅ5Þ�ÆPÉ È@Ç5ÄPÉ;Å��ZÁ�ÇyÅ5Á0¬;Á�ÅÝÖÆZÞ�É£È@Å%¬;Â0É�ÂÔÄ�oPÁ�¬;Â;Á`�ÕÜÎÄ�¬;ÞJ¶�Â;ÅyÞ�ÆZÉ�ýiLN�ZÁ�û(Ü	�3�£&ÝÖÆPÈQ��Î�ÅyÁ*¬��ÏÂ;É;Á�¬IÞ&¶�Â;Å5Þ2ÆZÉÒÞ2Å5ÆPÈ5Ç5ÆZÝÖÁ�¦�ÆZÉ�ÝÖÁ�Â&È
Å5ÂIÝ;Ý�ÆPÅ5Á�Ç�³iÂIÁÒÜ�Á�Å5ÞroZÊ9ÄE¬;Á9ÜÎÄå¬;Þ&¶�Â;ÅyÞ�ÆZÉ Ü�ÆZÉ�oPÞ2È@ÂI¬;Þ�ÉÔÄRÜ�ÁåÿR³iÂM�qÆZÉòÉ;ÁÒÝÖÁ�ÂIÈÕÝÔÄPÅ]¬ ü È5Á�Ç5Ê�Þ�ÉIÁ�Ç ðÁ�Å�È ü oZÄPÜ%ÄPÂ Å5ÞroZÊ9ÄE¬;ÁÒÜÎÄå¬;Þ&¶�Â;Å5Þ2ÆZÉ È5Ç@ÄPÉIÅ��ZÁ�Ç5ÅyÁPý]�XÄ�ÝÖÆZÅ5ÞuÈ@Þ2ÆZÉ ¬IÂÏ�ZÁ�ÇyÈ@ÁIù Á�ÅyÈdÄRÜ�ÆZÇyÅ]¬ ü éÔÉ;Þ2Áû�ÆPÊ9Ê�Á(Â;É�ÝÖÆZÞ2É�È�ÅyÞ2È@Â ü ÅyÂ;Ç�Ü	�qÄ
ù&Á]Ý;ÇyÞ�É;û�Þ�ÝÔÄRÜþ¬;Â�É�ÂÔÄ�oZÁ�ÿYÐÒÑÔÓÕÑÀ»�¬ÔÄRÉ;Å�Ü2Á/��ÆZÉéÅyiÅyÈQÎ�Ê�Á
¬;Áéû�ÆiÆZÇ5¬;ÆPÉ;É ü Á�Å ð Á�È¡�äÂ;É;Á�¬;Þ2ÅyÈ@ÄPÉ;û�Á�Öâ¬;Â ÝIÇ5Á�Ê�Þ�Á�Ç9ÝÖÆZÞ2É�È�ÿ ñ Ñ×Ö ð ý_ò'ÆZÂIÇ�¬;Á�Å9Ç@ÄPÞ2Å5ÆZÉIÅÝ;Ç5ÄRÈ@Þr³iÂIÁ�Å�¦[ÜÎÄ�ÝÖÆZÅ5ÞuÈ@Þ2ÆZÉ ¬;ÂØ�ZÁ�ÇyÈ5ÁUù�Á�ÅyÈdÁ�ÉIÅ5Â;ÞuÈ@Á0Ç5Á�Ý;Ç ü Å5Á�É�È ü ÁéÝÔÄPÇKÜ��qÞ2É;¬;Þ�û�ÁÒ¬;Á0Ü�� ü Ü�Á�û�È@ÇyÆZÉúÜ�ÁÝ;Ü2Â;ÅCÝ;Ç5Æiû[�;Á|¬;ÂEÝ�ÆZÞ2É£ÈCÝ;Ç ü û ü ¬;Á�É£È·ý

� Á�ÈyÈ@ÁòÊ ü ÈQ�;Æi¬;Á�¦·³�Â;Þ�Å5Á�Ê
�;Ü2Á ÇyÁ�ÜÎÄ�È@Þr�PÁ�Ê�Á�É£ÈEÅ5Þ2Ê9Ý;Ü2Á�¦:Á�ÅyÈéÇ5Á�É;¬;Â;ÁäÈ@ÇQÎ�Åéû�ÆZÊ�Ý;Ü�ÁIùIÁ8ÝÔÄRÇÜ�Á�ÅdÄPû�û�Þ�¬;Á�É£È@Åéÿ!Ç5Ä�PÆZÉ;Å�ë�ÆZÂ oZÇ5ÄPÉ;¬;Á�Åd¬ ü �iÞÎÄ�È@Þ�ÆPÉ;Å ð ¦J³�Â;ÞCû�ÆPÇ5Ç5Á�Å5ÝÖÆZÉ;¬;Á�É£È9Á�Éµo ü É ü Ç@ÄPÜ·�è¬;Á�Å��ÆPÉ;Á�Å§¬;Á��lÆZÇ�È@Á|¬;Á�ÉIÅ5Þ2È ü ý � Á�È�ÁP¶�Á�È�Á�ÅyÈ*ÄPÊ�Ý;Ü�ÞJé ü ÝÔÄPÇ	ÜÎÄd¬;ÞJ¶�Â;ÅyÞ�ÆZÉM¦H³iÂIÞ'ÝÖÁ�ÇyÊ9Á�È���¬;Á�Å§��ÆZÉ;Á�ÅÞ�ÉIÞ2È@Þ�ÄPÜ�Á�Ê9Á�É£È�Å ü ÝÔÄRÇ ü Á�Å'¬IÁàÅ5Á�Ç5Á+¨yÆZÞ�É;¬IÇ5Á�¦�Á�ÈXû�Á�û�Þ£Ê9ÄPÅQ³�Â;ÁàÜ2Á�Å��RÄPÇyÞÎÄRÈ5Þ�ÆZÉ;ÅÖ¬;Á�ÜÎÄ#Ý�Á�ÇyÈ@Á�¬�� ü ÉIÁ�ÇQoPÞ�ÁPý�XÄÕÅ5ÞuÈ@ÂÔÄ�È@Þ�ÆPÉ9Á�ÅyÈ	ÄPÜ2ÆZÇ5Å�È@Ç�Î�Å:û�Ç5ÞuÈ@Þn³�Â;ÁW���ÔÄRÅ5Å5Á ü É;Á�ÇQoZÞ2Á�¦iÆ�Ø�ÆZÉ0Ä]Å5ÆZÂm�PÁ�É£È	¬;Á�Å-È@Ç5ÄPû�Á�Å:û�ÆZÂIÇyÈ@Á�ÅÁ�È�È@ÇQÎ�Å�ÄPû�û�Þ�¬;Á�É£È ü Á�Å�¦�È5ÆZÂIÈ(Á�ÉäÄ�ZÄPÉ£È|ÄPÅ5ÅyÁ��®ÝÖÁ�Âè¬�� ü Ü2Á�û�È@Ç5ÆPÉ;Å�ý ï Ü'¬;Á1�iÞ2Á�É£È|ÄPÜ�ÆPÇ5Å§È5ÇQÎ�Å(¬;ÞrÙ�û�Þ2Ü�Á¬;ÁK¬IÞ�ÅyÈ5Þ�É�oPÂ;Á�ÇÕÿ!ÅyÝÔÄRÈ@Þ�ÄPÜ�Á�Ê9Á�É£È�Á�È(ÅyÈ@ÄRÈ@Þ2ÅyÈ@Þr³�Â;Á�Ê�Á�É£È ð Â;É;ÁKÅyÂ;Ç5¬IÁ�É;ÅyÞ2È ü ¬IÂ;Á��ÒÂ;É8ÄRû�û�Þ2¬;Á�É£È�¬;ÁÜÎÄèÅyÂ;Ç5¬;Á�É;Å5ÞuÈ ü É;ÆZÇ5Ê9ÄPÜ2Á�¬;ÁSéÔÉç¬;ÁåÈ@Ç5ÄPû�ÁRýz´�ÉU�!ÄPÞ2È�¦�Ê9ÄPÜnoZÇ ü Ü�Á�Å9ÉIÆZÊ
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¬ÔÄPÉIÅ§Ü2Á(ÅyiÅyÈQÎ�Ê�Á]¬;Á|Ç ü � ü ÇyÁ�É;û�Á�¦ÔÈ@Ç5ÄPÉ;Å5Ü�ÄRÈ ü ÝÖÆZÂ;ÇCÝ;Ü�ÄPû�Á�Ç	Ü	�ÏÆZÇ5ÞroZÞ�É;Á�ÄPÂª�ÔÄPÇyiû�Á�É£È@ÇyÁÕ¬;ÂEÉ�ÂÔÄ�oZÁRý�ÃÁCÅyiÅyÈQÎ�Ê�Á§ÝIÇ5ÆZÝ;ÇyÁCÁ�Å�È#¬ ü éÔÉ;ÞÔÝ;ÄPÇ�Ü�Á�Åà¬IÞ�Ç5Á�û�È5Þ�ÆZÉ®Ý;ÇyÆZÝ;ÇyÁ�Å�¬;ÂdÉ�ÂÔÄ�oZÁ�¦£Ü	�ÏÆZÇ5ÞroZÞ�É;Á ü È@ÄPÉ£È%¬;ÆZÉ;É ü ÁÝÔÄPÇCÜ2Á/�ÔÄPÇ�&û�Á�É£È@ÇyÁÕ¬;ÂåÉ�ÂÔÄ�oPÁPý
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�§É;ÁKÄPÂIÈ@ÇyÁKÊ ü È}�IÆ&¬;Á]Ý�Á�Ç5Ê�Á�ÈyÈ=ÄPÉ£È*¬IÁKÇ5Á�È@Ç5ÆPÂm�ZÁ�Ç(ÜÎÄ9¬IÞ�Ç5Á�û�È5Þ�ÆZÉéÝ;Ç5Þ2É;û�Þ2ÝÔÄPÜ�Á|¬;Â�É�ÂÔÄ�oZÁKÁ�Å�È¬��ÏÂIÈ@Þ2Ü�Þ2Å5Á�ÇXÂ;ÉdÄ�¨yÂ;ÅyÈ5Á�Ê�Á�É£ÈàÜ�Þ2É ü ÄRÞ�Ç5Á§��¬IÁ�Â�ùÕ¬;Þ�Ê�Á�ÉIÅ5Þ�ÆPÉ;Å�¦ Å5ÂIÇ�¬;Á�Â�ùKÝ;ÇyÆ$¨yÁ�û�È@Þ2ÆZÉ;Å[ÆPÇyÈ}�IÆ�oZÆZÉÔÄRÜ�Á�Å¬;ÂèÉ�ÂÔÄ�oPÁåÿ!ÝÔÄRÇ�ÁUù&Á�Ê9Ý;Ü2Á�¦ÖÅ5Þ'Ü�ÁÕÉ�ÂÔÄ�oZÁKÁ�Å�È(Ý;Ü2Â;Å*ÄPÜ2Ü�ÆZÉmo ü ¬;ÄPÉ;Å*Ü�Ä9¬;Þ2Ç5Á�û�È@Þ2ÆZÉ�Ð�¦�ÆZÉ�Â&È@Þ�Ü2Þ�ÅyÁ�Ç@ÄÜ�Á�ÅÕÝ;ÇyÆ$¨yÁ�û�È@Þ2ÆZÉ;Å�Ð<Ó Á�È�Ð ñ ð ý��ÃÁ�ÅKÝ;ÄPÇ@ÄPÊ�Î�È5Ç5Á�ÅKÄ�Á�È�� ¬;Á�û[�;Ä�³�Â;Á0¬;Ç5ÆPÞ2È@Á9Å5ÆZÉ£È®Æ��IÈ@Á�ÉiÂIÅ��ÝÔÄPÇ�È@Þ2Ç(¬;Â û�ÄPÜ�û�Â;Üà¬;Á�Å]Ê�Æ�ZÁ�ÉIÉ;Á�Å1¦N�RÄPÇyÞÎÄPÉIû�Á�Å�Á�È]û�Æ��PÄRÇ5ÞÎÄRÉ;û�Á�Å]¬;ÂäÉ�ÂÔÄ�oZÁ�¦Xû�Ái³�Â;Þ�Ç5Á1�iÞ2Á�É£È|Á�É
�!ÄPÞuÈp�(Ê9Þ2É;Þ�Ê�Þ�ÅyÁ�Ç�Ü�Á�ÅàÁ�Ç5ÇyÁ�Â;ÇyÅ%Á�É9Ê�Þ�ÉIÞ�Ê�Þ�Å@ÄRÉ�È'Â;É�ôÍ½·ý¶´*É�ÇyÁ�û�ÆZÊ
�;Þ2É;ÁCÁ�É;ÅyÂ;Þ2È5Á	Ü	�qÄPÉ�oZÜ2Á-Æ��IÈ5Á�É�Â
¬ÔÄPÉIÅ�û[�;Ä�³�Â;Á]ÝIÇ5Æ$¨yÁ�û�È@Þ2ÆZÉåÝ�ÆPÂ;Ç	Ç5Á�È5Ç5ÆZÂ{�ZÁ�Ç	Ü�Äd¬IÞ�Ç5Á�û�È5Þ�ÆZÉ0Ý;ÇyÞ�É;û�Þ�ÝÔÄRÜ�Á*¬ÔÄRÉ;Å	Ü	�ÏÁ�Å5Ý;ÄPû�ÁRý

�XÄ]¬ ü �&Þ�ÄRÈ@Þ2ÆZÉÒ¬;ÄPÉ;Å-Ü2Á	Ê ü ÜÎÄPÉ�oPÁ<oZÄP��Á�Â�ù�Á�ÅyÈ-Â;É;Á�Ê9ÄPÇyû[�;Á�ÄRÂ��ÔÄPÅ5ÄPÇ5¬�¦�û�Á`³�Â;Þ�ÁIù&Ý;Ü�Þr³iÂIÁ§Ü�Ä¬ ü Ý�Á�É;¬ÔÄPÉ;û�Á§Á�É9Ç5ÄPû�Þ2É;ÁCû·ÄRÇ5Ç ü ÁC¬;Á	ÜÎÄ*¬ ü �iÞÎÄRÈ5Þ�ÆZÉiõ�Ä��ZÁ�û�Ü2ÁCû[�;Á�Ê�Þ�ÉdÝÔÄRÇ5û�ÆPÂ;Ç5Â�ç�ý�G&ÞÔÜ	� ü Ü2Á�û�È@Ç5ÆPÉ¬;ÁEÇ5Á�û�Â;Ü�ÝÔÄPÇ�ÈÒ¬ÔÄRÉ;Å9Ü�Ää¬IÞ�Ç5Á�û�È5Þ�ÆZÉ ñ Á�ÈÒÇyÁ�ÅyÈ5Á�¬ÔÄRÉ;ÅÒÜ2ÁEÝIÜÎÄPÉ Ð ñ ¦�ÆZÉçÄm¦àÝ�ÆPÂ;Ç9ÂIÉ;ÁéÝÖÁ�È5Þ2È5Á
¬ ü �&Þ�ÄRÈ@Þ2ÆZÉfömõ]TF÷]ø ùûúF÷ ø ü Á�È^ý < +Wõ�T�à�¨ ü úFõ&ý��XÁ�¬ ü �;Â&È	¬;Á*ÜÎÄ|È@Ç@ÄRû�Á*Á�ÅyÈ	¬;ÆZÉIû*¬ ü û�Ç5ÞuÈÝÔÄPÇ|Ü	� ü ³�ÂÔÄ�È@Þ�ÆPÉÍà÷õþ÷ ü ä)åC½�ý � Á�ÈyÈ@Á ü ³iÂ;ÄRÈ@Þ2ÆZÉòÉ��ÏÁ�Å�È��RÄPÜ�Ä��;Ü�Ái³�Â;ÁÒÈ5ÇQÎ�ÅÕÜ�Æiû·ÄRÜ�Á�Ê�Á�É£È|û·ÄRÇ]Á�Ü�Ü�Á�!ÄPÞuÈCÜ	�3�£&ÝÖÆPÈQ��Î�ÅyÁ]¬��ÏÂ;É;Á�ÝÖÁ�È5Þ2È@Á(¬ ü �iÞÎÄRÈ5Þ�ÆZÉåÁ�È	¬��qÂIÉéÊ�ÆZÂm�PÁ�Ê�Á�É£È�Ý;ÜÎÄPÉ�ý

�§ÉçÄ.¨yÂ;ÅyÈ5Á�Ê�Á�É£È9Á�ÉæÝ;Â;Þ�ÅyÅ@ÄPÉIû�Á�¾qµ ¢ Å5Á�Ê
�;Ü�Áå¬;ÆPÉ;ûéÝIÜ�Â;Å�ÄPÝ;ÝIÇ5ÆZÝ;ÇyÞ ü ³�Â��ÏÂ;É Ä�¨yÂ;ÅyÈ5Á�Ê�Á�É£ÈÜ�Þ2É ü ÄRÞ�Ç5Á0ÝÖÆZÂ;ÇdÇyÁ�È@ÇyÆZÂm�PÁ�ÇÒÜ�Ää¬IÞ�Ç5Á�û�È5Þ�ÆZÉ÷ÄPÂç¬ ü �;ÂIÈ9¬;ÁéÜÎÄèÈ@Ç@ÄRû�ÁPý:´*ÉçÝÖÁ�Â&ÈÒÊ�ÆZÉ£È@ÇyÁ�Ç�³iÂIÁ�Ü�ÁÊ�Á�Þ�Ü2Ü�Á�Â;ÇàÄ.¨yÂ;Å�È@Á�Ê9Á�É�È-Á�Å�È-¬;ÆPÉ;É ü ÝÔÄPÇ%Ü	� ü ³�ÂÔÄRÈ5Þ�ÆZÉiÿv÷2½�öª÷>÷�ë!á��}÷>½�������õ	�àõ�
m¦£Æ�Øs÷:¦n÷p¦�ÿ�¦
ëÕÁ�È��	Å5ÆPÉ�È�¬;Á�Å·�lÆZÉ;û�È5Þ�ÆZÉIÅC¬;ÁzõdÁ�È�¬;Á�Å	Ê�ÆZÊ9Á�É£È@ÅC¬;Á5ùåÁ�È§�:¨yÂIÅQ³�Â��5�9Ü	�ÏÆZÇy¬;Ç5Á�Iý��XÁ�Ê�Á�Þ2Ü�Ü�Á�Â;Ç
Ä.¨yÂ;Å�È@Á�Ê9Á�É�È�Á�ÅyÈ§Æ��IÈ@Á�É�ÂéÝÔÄRÇCÜ�Á(û[�ÔÄPÉmoZÁ�Ê�Á�É£È§¬;Á�Å5ÞnoPÉ;Á(¬;Á�����õ	�-Ü�ÆZÇyÅQ³�Â��ÏÆZÉ��!ÄPÞ2È^�RÄPÇyÞ�Á�Çõ&ý

�§É;Á ü È@Â;¬IÁ(ÄÕÊ�ÆZÉ£È@Ç ü ³iÂIÁ*Ý�ÆPÂ;Ç:¬;Á�Å-È@Ç5ÄPû�Á�ÅCÉ��¦Ä·ZÄPÉ£ÈCÝÔÄPÅ:¬ ü Ç5ÞV� ü ÿlÆZÉ�Þ�É£È5Ç5Æi¬;Â;Þ2È#Â;É;Á§È@ÇQÎ�Å�!ÄPÞr�;Ü�Á�¬;Þ���Â;ÅyÞ�ÆZÉ]Ý�ÆPÂ;Ç[¬;Á�Å�Ç@ÄRÞ�Å5ÆPÉ;Å'É�Â;Ê ü ÇyÞn³�Â;Á�Å ð ¦Rû�Á-È�iÝÖÁ:¬��qÄ.¨yÂ;Å�È@Á�Ê�Á�É£Èà¬IÆZÉ;É;Á:¬IÁ-Ê�Á�Þ�Ü2Ü�Á�Â;Ç5ÅÇ ü Å5Â;ÜuÈ=ÄRÈ5Å:³�Â��ÏÂ;É0Ä�¨yÂ;ÅyÈ5Á�Ê�Á�É£È:Ü2Þ�É ü ÄPÞ�ÇyÁPýqò'ÄPÇ-û�ÆZÉ£È@Ç5Á�¦&Ü2ÆZÇQ³�Â��ÏÆZÉ�Þ�É£È@ÇyÆ&¬IÂ;Þ2È%ÜÎÄ�¬;Þ���Â;ÅyÞ�ÆZÉM¦£Ü	�qÄ.¨yÂ;Å�MÈ@Á�Ê9Á�É£È*Á�ÉèÝIÂ;Þ�ÅyÅ@ÄPÉ;û�Á{¾�� ¢ ¬;Á1�iÞ2Á�É£È(Ê�ÆZÞ�É;Å�Á1Ù�û�ÄPû�ÁRý � Á�Ü�ÄÒÁ�Å�È(¬;���9ÜÎÄ9ÝÖÆZÅyÞ2È@Þ2ÆZÉE¬;Â��ZÁ�ÇyÈ5ÁUùP¦³�Â;ÞþÁ�ÅyÈ�Â;ÉåÝ�ÆPÞ�É£ÈCÅ5Þ2É�oZÂ;Ü2Þ�Á�Ç-¬ÔÄPÉIÅCÜ	�qÄ.¨yÂ;ÅyÈ5Á�Ê�Á�É£È	Á�ÉåÝ;ÂIÞ�Å5Å5ÄPÉ;û�Á�¦´ÄPÜ2ÆZÇ5Å^³�Â��ÏÞ�Ü�É��ÏÁUù&Á�Çyû�Á]ÄPÂ;û�ÂIÉ;Á
û�ÆPÉ�È5Ç@ÄPÞ2É£È@Á�Å5Â;Ç%Ü	�qÄ.¨yÂ;Å�È@Á�Ê�Á�É£È%Ü�Þ2É ü ÄRÞ�Ç5ÁRýÊ�ÃÁ<�PÁ�Ç�È@ÁUù/¨yÆZÂIÁ�ÂIÉÒÇ��PÜ�Á	¬;Á�Ý;Þr�PÆPÈ�¦£Á�È#È5ÆZÂ;Å%Ü�Á�Å�ÝÖÆZÞ�É£È5Å¬;Á]Ü	�qÄ.¨yÂ;ÅyÈ5Á�Ê�Á�É£È*¬IÆZÞr�PÁ�É£È(.�È5Ç5Á]Å5Þ2È5Â ü ¬IÁ�Ç5ÇyÞnÎ�Ç5ÁÕÜ2Áz�PÁ�Ç�È@ÁUù�ÿ!Þ�ýqÁRý�Þ2ÜN�!ÄRÂIÈ������ ð ý��XÆPÅQ³�Â��ÏÆZÉèÞ�É&M
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È@ÇyÆ&¬IÂ;Þ2È(Ü�Ä�¬;Þ���Â;ÅyÞ�ÆZÉ�¦�¬;Á�Â�ùèÁ���Á�È@ÅX�iÞ�Á�É;É;Á�É£È]ÄPÜ2ÆZÇ5Å(ÝÖÁ�Ç�È@Â;Ç���Á�Ç(Ü	�qÄ.¨yÂ;ÅyÈ5Á�Ê�Á�É£È�öþÜ	�ÏÞ�ÉIû�Á�Ç�È@ÞuÈ@Â;¬;Á
¬;Â;Á��9Ü��qÁ�ÅyÈ5Þ�Ê9ÄRÈ@Þ2ÆZÉ�¬;Á|ÜÎÄdÝ�ÆPÅ5Þ2È5Þ�ÆZÉ0¬IÂ��ZÁ�ÇyÈ5ÁUùP¦�Á�È�Ü�Ä�ÝÖÁ�Ç�È@Á|¬��ÏÞ�Ém�lÆZÇyÊÒÄ�È@Þ�ÆPÉ�¬;Â;Á]ÄPÂ�ùEÝÖÆZÞ�É£È5Å
Å5ÞuÈ@Â ü Å�Ä��RÄPÉ£È�Ü�Á��PÁ�Ç�È@ÁUù�ý
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�XÄ�³�ÂÔÄPÜ2Þ2È ü ¬;Á�Ü	�qÄ.¨yÂ;Å�È@Á�Ê�Á�É£È�Á���Á�û�È@Â ü Á�ÅyÈ§¬ ü È5Á�Ç5Ê�Þ�É ü Á(Á�ÉEû·ÄRÜ�û�ÂIÜÎÄPÉ£È	Â;Éªô$#§¬ ü éÔÉ;ÞÃÝÔÄRÇzö

ô # õ V%Uö'&
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ë". * #
Ö #/ á ë"0 * #

Ö #1 ÿ��®ýr� ð
Æ32åH Á�ÅyÈCÜ2Á�É;ÆPÊ
�;Ç5Á�¬;Á(Ý�ÆPÞ�É£È@Å#ÂIÈ@Þ2Ü�Þ�Å ü Å%Ý�ÆPÂ;Ç:û·ÄRÜ�û�ÂIÜ�Á�Ç#Ü�ÁWô4#�¦{Ö / Á�È·Ö 1 ÅyÆZÉ£ÈCÜ�Á�Å:¬;Þ2Å5ÝÖÁ�Ç5ÅyÞ�ÆZÉIÅ¬;Á�û�Á�Å�HâÝ�ÆZÞ2É£È@ÅC¬ÔÄPÉIÅCÜ�Á�ÅC¬IÞ�Ç5Á�û�È5Þ�ÆZÉ�0Á�È	��¦;Á�È§ë". * Á�È�ë"0 * Å5ÆPÉ�È�Ü2Á�ÅC¬;Þ2ÅyÈ=ÄRÉ;û�Á�Å�¬IÂEÞ65k87Ãk ÝÖÆZÞ2É�È
�®ÜÎÄ®¬;ÇyÆZÞ2È5Á*¬��qÄ.¨yÂ;ÅyÈ5Á�Ê�Á�É£È·ý

�ÃÁÒÝ;ÇyÆ��;ÜnÎ�Ê9Á�³�Â;Þ%Å5Á�ÝÖÆZÅ5Á9Ý�ÆPÂ;Ç ü �PÄRÜ�Â;Á�Ç]Ü�Äª³�ÂÔÄPÜ2Þ2È ü ¬��ÏÂ;ÉúÄ�¨yÂ;ÅyÈ5Á�Ê�Á�É£È®Ç ü Å5Þ2¬;ÁÒ¬ÔÄRÉ;ÅÕÜ�Ä¬ ü:9 É;Þ2È5Þ�ÆZÉè¬IÁ�Ü�� ü û[�ÔÄPÉ£È@Þ2Ü�Ü2ÆZÉ�ÂIÈ5Þ�Ü�Þ2Å ü ÝÖÆZÂ;Ç(û�ÄPÜ�û�Â;Ü�Á�Ç*Ü	�ÏÁ�Å�È@Þ2ÊÒÄRÈ5Á�Â;Ç�ý<;àÉäÁ���Á�È�¦ÃÉIÆZÂ;Å|Ä��ZÆZÉ;Å/�iÂ³�Â;Á%Å5Þ�ÆZÉ|û�ÆZÉ;ÅyÞ�¬�Î�Ç5ÁàÈ@ÆPÂ;Å'Ü2Á�ÅXÝÖÆZÞ�É£È@ÅX¬;Â|É�ÂÔÄ�oZÁ�¦ Ü	�ÏÁ�ÅyÈ5Þ�Ê9ÄRÈ@Á�Â;ÇþÝ;ÇyÁ�É;¬IÇ@Ä§Á�É]û�ÆZÊ�ÝIÈ@Á�¬;Á�Å'ÝÖÆZÞ�É£È5Å
³�Â;Þ�É;ÁKÅ5ÆPÉ�È�ÝÔÄPÅ§Ç5Á�ÝIÇ ü ÅyÁ�É£È=Ä�È@Þr�lÅ�¬;ÁÕÜ�Ä9¬;Þ2Ç5Á�û�È@Þ2ÆZÉ�ÄRÂ�¬ ü �IÂIÈ*¬;ÁÕÜÎÄ®È@Ç@ÄRû�ÁPýP�ÃÁ�Å`�RÄPÇyÞÎÄRÈ5Þ�ÆZÉIÅC¬;ÁÜ	�ÏÁ�Å�È@Þ2ÊÒÄRÈ5Á�Â;Ç-Ü�ÆZÇyÅ:¬;Á�ÜÎÄ®Ç ü ¬;Â;û�È@Þ�ÆPÉE¬IÂéÉ�ÂÔÄ�oPÁ|ÅyÁ�ÇyÆZÉ£È�ÄRÜ�ÆZÇyÅ:¬;Â;Á�Å`�KÈ@ÆPÂIÈ@Á�Å�Ü2Á�ÅCÝÔÄRÇyÈ@Þ2Á�ÅC¬;Á�Ü�ÄÈ@Ç5ÄPû�ÁRý

=àÜ�ÂIÈ��PÈ<³iÂIÁÕ¬;Á|Å5Á|Å5Á�Ç��iÞ�Ç�¬;Á�È@ÆZÂ;Å�Ü�Á�Å§ÝÖÆZÞ2É�È5Å	¬;Â�É�ÂÔÄ�oPÁ�¦´ÆZÉEÝ�Á�ÂIÈ�ÉIÁ]È@Á�É;Þ�Ç	û�ÆZÊ9Ý&È@ÁX³�Â;Á
¬;Á�Å9ÝÖÆZÞ�É£È5Å�Â&È@Þ�Ü2Þ�Å ü Å®ÝÖÆZÂ;Ç��!ÄPÞ�ÇyÁ0Ü	�qÄ.¨yÂ;Å�È@Á�Ê�Á�É£È�ý%L§Â÷û�ÆZÂ;ÇyÅ9¬;ÁEÜÎÄèÇ ü ¬;Â;û�È@Þ2ÆZÉç¬;ÂæÉ�ÂÔÄ�oZÁ�¦�ÆZÉ¬;Á0�&Þ2Á�É£È0ÄRÜ�ÆZÇyÅ�¬IÁ�Ý;Ü2Â;ÅÒÁ�ÉçÝ;Ü2Â;ÅÒÅyÁ�É;ÅyÞn�;Ü2Á�ÄPÂ÷¬ ü �IÂIÈ�¬;ÁéÜÎÄèÈ@Ç5ÄPû�ÁRý7�ÃÁ�ÝIÇ5Æ��;ÜrÎ�Ê�Áå¬;Á�û�Á�È5È5ÁÊ ü È}�IÆ&¬;Á(Á�ÅyÈW³�Â;Á�ÜÎÄ
�RÄPÇ5Þ�ÄRÈ@Þ2ÆZÉ�¬;Á�Ü	�ÏÁ�Å�È@Þ2ÊÒÄRÈ5Á�Â;ÇC¬ ü ÝÖÁ�É;¬éÄPÜ�ÆPÇ5Å	ÄPÂ;ÅyÅ5ÞN�;Þ2Á�Éå¬;Á�ÜÎÄ�³�ÂÔÄPÜ2Þ2È ü ¬;ÁÜ	�qÄ.¨yÂ;Å�È@Á�Ê9Á�É�Èi³�Â;Á0¬IÁ0ÜÎÄf³�ÂÔÄPÜ2Þ2È ü ¬;Á0Ü	� ü û[�;ÄPÉ£È@Þ�Ü2Ü�ÆZÉM¦'û��qÁ�ÅyÈ��è¬;Þ�ÇyÁ�³�Â��ÏÆZÉ�Ý�Á�ÂIÈd¬;Þ�Ê�Þ�É�Â;Á�ÇÕÜ�Ä�RÄPÜ�Á�Â;Ç*¬;ÁÕÜ	�ÏÁ�ÅyÈ5Þ�Ê9ÄRÈ@Á�Â;Ç�¦ÖÅ@ÄRÉ;Å(û[�ÔÄPÉ�oPÁ�Ç(ÜÎÄ9¬;Þ�ÇyÁ�û�È5Þ�ÆZÉ�¬;Á®Ü	�qÄ.¨yÂ;Å�È@Á�Ê�Á�É£È�¦'¨yÂ;Å�È@Á®Á�É8Ê�Æ&¬IÞ 9 ÄPÉ£ÈÜ	� ü û[�;ÄPÉ£È@Þ�Ü2Ü�ÆZÉÒÂIÈ@Þ2Ü�Þ�Å ü ý='ÆZÂIÇC.�È@ÇyÁ*Å5Á�É;Å5Þr�;Ü�Á�Â;É;Þn³�Â;Á�Ê9Á�É£È<�ÕÜÎÄÕ¬IÞ�Ç5Á�û�È5Þ�ÆZÉ0ÄRÂ0¬ ü �;Â&ÈC¬;Á(ÜÎÄ|È@Ç@ÄRû�Á�¦iÈ@ÆZÂ&ÈCÁ�É0ÇyÁ�ÅyÈ@ÄPÉ£ÈÞ�ÉIÅ5Á�ÉIÅ5Þn�IÜ�Á�ÄPÂ�ùi�RÄPÇyÞÎÄRÈ5Þ�ÆZÉ;Åà¬IÁ§Ü�� ü û[�ÔÄPÉ£È@Þ2Ü�Ü�ÆPÉ®ÂIÈ@Þ2Ü�Þ�Å ü Ý�ÆPÂ;Ç]�!ÄPÞ�ÇyÁ�Ü��¦Ä�¨yÂ;ÅyÈ5Á�Ê�Á�É£È�¦�É;ÆPÈ5Ç5Á�Á�Å�È@Þ�Ê9Ä�MÈ@Á�Â;Ç	Á�Å�È§¬IÆZÉ;û�û·ÄPÜ2û�Â;Ü ü Å5ÂIÇ�ÂIÉ ü û[�ÔÄPÉ£È@Þ2Ü�Ü�ÆPÉ 9 ù&Á]¬IÁ|ÝÖÆZÞ2É�È5Å:Å5ÞuÈ@Â ü Å	Á�ÉE¬ ü �;Â&È§¬IÁ�È5Ç@ÄPû�Á�¦ÔÞ2É;¬ ü MÝÖÁ�É;¬ÔÄRÊ9Ê�Á�É£È|¬;ÂäÉ;ÆZÊ
�;ÇyÁd¬;ÁdÝ�ÆZÞ2É£È@Å�ÂIÈ@Þ2Ü�Þ2Å ü Å�Ý�ÆZÂIÇX�!ÄRÞ�Ç5Á®Ü��¦Ä�¨yÂ;ÅyÈ5Á�Ê�Á�É£È·ý � ÆZÊ�Ê�Á®Ü	� ü û[�ÔÄPÉiMÈ@Þ2Ü�Ü2ÆZÉå¬;ÁÕÝÖÆZÞ�É£È5Å§ÇyÁ�ÅyÈ5ÁKÞ�¬IÁ�É£È@Þr³iÂIÁÕÝÖÆZÂ;Ç�ÂIÉ;Á]È5Ç@ÄPû�ÁÕ¬;ÆZÉIÉ ü Á�¦�Ü�Á�ÅW�RÄPÇyÞÎÄRÈ5Þ�ÆZÉ;ÅC¬IÁKÜ	�ÏÁ�Å�È@Þ�Ê9ÄRÈ5Á�Â;ÇÇ5Á:>HÎ�È5Á�É£È§Â;É;Þn³�Â;Á�Ê9Á�É£È§Ü�Ä
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